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FOREWORD 


The purpose ofthis manual is to summarize the avail- 


- able medical, parasitological, and entomological literature 


on Korea and to present a condensed picture of. the prevalence, 
distribution, and transmission of the infectious diseases of 
military importance, together with information on the distri- 
bution, habits, and identification of the vectors and reservoir 


hosts. Emphasis has been placed on the epidemiology of those 


diseases which present a control problem different from that 
experienced elsewhere and which involves large numbers of 
naval personnel, such as the arthropod-borne diseases and 
acute infectious diseases. 


The principal sources of information have been the 


' Journal of the Chosen Medical Association, Mitteilungen aus 


der Medizinischen Hochschule zu Keijo, Japan Medical World, 


Journal of the Chosen Natural History Society, Acta Medicina- 


lia in Keijo, Journal of the Public Health Association of Japan, 
Insecta Matsumurana, Kyoto, Gunidan Zassi (Official Publica- 
tion 9f the Imperial Japanese Army Medical Corps), Kaigun 
Iji Hokoku Saigo (Medical report by the Medical Bureau of the 


‘Navy Department of Japan), Journal of Oriental Medicine, Ter 


thredo, Keizyo Journal of Medicine, Annotationes Zoologicae 
Japonenses and Oyo-Dobutsugaku-Zasshi. The _ statistical 
information has been derived principally from the official re- 
ports in Nippon Teikoku Tokei Nenkan (Gtatistical yearbook 
of the Japanese Empire), Chdsén Sotokufu Shisei Nempo (An- 
nual report of the administration of the Government-General 
of Korea),” Tokumu Tokei Gtatistics ofoverseas affairs), and 
Chosen Nenkan (Chosen yearbook). Classified intelligence 
reports have also been an important source. The bibliog raphy 
contains a list of the principal references used in compiling 
the manual.. 


Korean romanization is used for all the place names 
appearing in the manual and the Gazetteer to Maps of Korea 
prepared by the Army Map Service, War Department, 1944 - 
has been followed in this respect. The Japanese romanization 
of the place names is given in a list in the appendices. 
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INTRODUCTION 


Geography.--Korea, consisting of a peninsula and 
several large and hundreds of small islands, extends from 
latitude 34° 18' to 43° N. and from longitude 124° to 130° 47' 
E. The peninsula stretches southward. from Manchuria with 
an estimated length of approximately 600 miles and an 
extreme breadth of 1385 miles. It has atotal area of 86,000 


- square miles and a coastline of 1,740 miles. To the north the | 


Yalu and Tumen Rivers form the natural boundary with Man 
‘churia. To the northeast, for 11 miles alongthe Tumen River, 
Korea adjoins the Maritime Province of the U.S.8.R. Vladi- — 
vostok is about 80 miles from the Korean border. To the east 

it is bordered by the Sea of Japan, to the south by the Korean 
Strait and to the west by the Yellow Sea. About 50 miles off 
the southwest corner of the peninsula lies the large island of 
Cheju (Quelpart) and about 35 miles off the southeast cor ner 
of the peninsula is the island of Tsushima, the latter being 


- under the jurisdiction of Nagasaki Prefecture of Japan. 


Ullung-Do Magelet) is about 80 miles off the east coast. 


Korea has many good harbors on the south and we st 
coasts, such as Pusan, Mokp'o, Inch'dn, Ydsu and Chinnamp'o. 
The tides rise much higher on the west coast than on the east 

coast. , 


The country as awhole is mountainous. It is quite 


_ .Steep on the east side and graduallyslopesdown on the west- 


ern side. Northern Korea is more mountainous andrich in 
timber and minerals,whereas southern Korea is comparative- 
ly level and well cultivated. Principal rivers are the Amnok- 
Kang (Yalu), Tumen-Gang (Tumen), Taedong-Gang, Han-Gang, 
and Nakton-Gang. 


Climatology.--The climate of Korea is continental, 
running to extremes of both heat and cold. As a whole the cli- 
mate is milder in the south andeast thanin the north and 
west. The coldest month of the year is January and the hottest 
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august The minimum ‘monthly mean temperature in Januar 

. F. in Unggi and the maximum monthly mean in Augustis 
308 in Pusan along the southern coast. The annual average 
temperature is 42° in Unggi, 46° in Songjin, 50° in Chinnamp'o 
and 56° in Pusan. 


Rainfall is abundant compared with that of Manchuria 
but not as abundant as in South China and Japan. The average 
annual rainfall is from 26 inches in the north to 57 inches in 
the south. The rainy season begins in June andends in Septem- 
ber and the highest precipitation occurs in July and August. 


Population.--According’to the report of the Ministry of 
Overseas Affairs of the Japanese Government, Korea’s popu- 
lation was 24,326,327 at the énd of 1940. About 96.5 per cent 
of the total population are Koreans, 3 per cent Japanese and 05 
per cent foreigners, mostly Chinese. About 75 per cent of the 
Koreans were farmers, 38 per cent of the Japanese were enga- 
ged in public service and 39 per centin commerce and indust- 
ry. The average density of the population was 285 persons per 
square mile in 1940. The population according to Provinces at 

~ the end of 1939 is shown in table 1. 


TABLE 1. POPULATION BY PROVINCES, 1939 


Province Population stort 
Kydnggi-do pee ae 2,090,002 4,949 
Ch'ungch' ong- ~ pulito : 900,111 2,863 
Ch'ungch' éng-namdo . 1,525,379 3,129 
Chélla-pukto i... 1,548,426 3,310 
Chélla-namdo .... 2,491,213 5,360 
Kyongsang-pukto. .. 2,431,675 4,749 

| Kydngsang-namdo .. 2,209,135 7,329 
pee eda OB ie ap aes 1,721,527 6,463 
P'ySngan-pukto . sian 1,538,197 | 10,978 
P'yohgan-namdo Pe re 1,655,738 5,766 
Kangwon-do: 4.0... 1,591,918 } 10,137 
Hamgy®ng-pukto ... 934,795 | 7,854 
Hamgyong- namdo .. 1,667,531 | 12,344 


Public Health Administration.-- During the Japanese 
protectorate the central public health administration in Korea 
‘was executed by the Health Section of the Police Bureau.Each 
Province maintained a provincial health section under the 
control of the police division of the provincial government 
Local health work was carried out by local police phyS.ciae 
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or public physicians, the latter being subsidizedfor their part- 
time official service by the Government. All physicians were 
required to report cases of communicable diseases to the po- 
lice authorities. Quarantine stations were established at 
large cities, such as Chinnamp'o, Ch'dngjin, Inch én, Kunsan, 
Mokp'o, Najin, Pusan, Sintliju, Sdngjin, Unggi, Wonsan, and 
Yongamp'o. 


Medical Facilities-The Domei Jiji Nenkan Mome i 
current event yearbook), 1943, covering the year 1940, listed 
161 hospitals, 7,237. doctors (3,633 physicians and 3,604 prac- 
titioners with limited license), 913 dentists, 2,037 midwives, 
and 2,098 nurses. There was one physician per 7,600 persons 
as compared with 1 per 1,050 persons in Japan. The hospitals 
in Korea include the following types: Government, public, pri- 
vate, Red Cross, army, railway, and mission. The number od 
beds varies from 10 to several hundred according to type of 
hospital. In 1939,out of 148 hospitals, 4 were Government, 51 
were public, and 93 were private. It is reported that there was 
one provincial hospital established in every provincial capital. 
However, provincial hospitals were not limited to provincial 
capitals only. Municipal hospitals were found in all towns of 
10,000 population or over. An intelligence report stated that 
at least 21 mission hospitals were in operation in Korea on . 
7 December 1941. In addition to the general hospitals, there 
was a Government leprosarium at Sorok-Do, a mission lepro- 
sarium at Pusan and another one at Yosu. 


Doctors in Korea were classified into various groups. 
The highest or superior group included doctors who were per- 
mitted to practice anywhere inthe Japanese empire;the second 


highest group included doctors who were allowed to practice 


anywhere in Korea; the third group included doctors who were 
restricted to practicing only ina Province; anda still lower 


classification was held by doctors who were permitted to prac- 


tice only in a town or local district. 


According to the official statistics (Anon., 1940), in 
1938 there were 5 medical schools, 3 in Seoul, 1 in PtySngyang, 
and 1 in Taegu; 1 dental school in Seoul;and1 pharmacy school 
in Seoul. There was a serum manufacturing institute in Seoul 
under the direct administration of the Government-General. 
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Chapter I. ENTERIC DISEASES 


‘ 


i. DYSENTERY, ENTERITIS AND DIARRHOEA 


Dysentery is very prevalent in Korea and causes a 
death rate of 38 per 100,000 Japanese population inthe countr y 
(Sai, 1936), and a morbidity rate offrom 177 to 311 per 100,000 
Japanese (Takida, 1932). From 1932to1939 an average of 3,415 
cases with 663.5 deaths: occurred annually in the whole terrj- 


- tory (Takahashi, 1941). In 1940 (Anon., 1943) 4,168 cases with 


754 deaths were reported. In case incidence, dysentery ranks 
second to typhoid fever but its fatality rate is much higher. 
Table 2 shows the number of cases and deaths in the whole 
country from 1931 to 1940 (Anon., 1920-40, 1937, 1943). 


The disease occurs throughout the year but is most 
prevalent from June to October. Ochiai (1940) showed that 87.4 ~ 


_per cent of the dysentery deaths from 1933 to 19387 occurred 


in these 5 months. Younger people are more susceptible to 


the disease. Takida (1932) showed that 48.3 per cent of the 
dysentery cases and 6l per cent of the deaths in 1926-30 oc- 
curred in the ages below 10 years. Both morbidity and morta- 
lity decreased as the age advanced. 


Bacillary dysentery prevails every year but the type 
of bacillus varies with differentepidemics. The Shiga-type pre- 
vailed in Seoul in 1926. Reports on the types of dysentery ba- 
cilli in Korea are mostly based on Shiga’s classification. In 
general, atypical type I seems to be the dominant type of ba- 
cillus in Korea. Of the 25 cultures obtained from 36 dysente ry 


-cases in the Pediatric Clinic of the Government Hospital in 


1927, 12 (48 per cent) belonged to atypical type I, 7 (28 per 
cent) to atypical type III, and 6 (24 per cent) to the typical type | 
(Shingu, 1927). Ishihara et al. (1932) reported that of 295 cases 
of dysentery treated in the Ryusan (Yongshan) Railway Hospi- 


tal from 1928 to 1931, 240 (81.5 per cent) were positive for dy- 


sentery bacilli and E. histolytica. Of these, 15.5 per cent be- 
longed to the typical type, 52.0 per cent to the atypical type I, 
29.2 per cent to the atypical type II], 1.6 per cent to the 
Schmitz type, and 5.7 per cent to E. histolytica. From 1919 to 
1929, 283 dysentery cases were admitted to Ranan Militar y 


_ Hospital, 234 (82.7 per cent) were found bacillus positive and 


49 (17.3 per cent) were negative (Tikano, 1931). Of the 234 
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positive cases, 111 (47.4 per cent) were Y-type, 74 (31.6 per © 
cent) were Shiga-type, 11.6 per cent were F-type, and the re- 
mainder were of unknown type. Takida (1932) showed thatin 
the Korean Army 24 per cent of the bacilli isolated from the 
dysentery cases belonged to the Shiga type, 41.5 per cent to 
the Flexner type, 32.9 per cent to Y-type, and 1.5 per cent to 
non-acidic atypical type. The author examined 3,971 apparent- 


ly healthy persons and found 72 (1.8 per cent) to be dysentery 
_ bacillus carriers. 


Amebic dysentery is widespreadin Korea although 
there are noavailable statistics regarding its actual incidence. 
Avison (1925) stated that amebic dysentery is more important 
than bacillary dysentery in Korea. However, in the Japanese 
Army in Korea there were reported 788 cases of bacillary dy- 
sentery against only 20 cases of amebic dysentery from 1926 
to 1930. Of 604 dysentery cases reported between 1911 and 


1922, 483 (80.0 per cent) were bacillary and 121 (20.0 per cent) 
amebic. 


TABLE 2. DYSENTERY, CASES AND DEATHS, 
1931 to 1940 


Number Fatali 
deaths rate (%) 


Endamoeba histolytica is very prevalent. It was esti- 
mated that 30°per cent of the Korean people are infected with 
this parasite (Takida, 1932). Yabe et al. in 1923 reported that 
2.0 per cent of 1,652 outpatients in the Taikyu (Taegu) Charity | 
Hospital in 1922 were found tobe infected with the ameba (Ta- 
niguchi, 1929). Kessel (1925) reported an infection rate of 36 
per cent among 80 patients and 73 apparently healthy Koreans, 
and 27 per cent among 59 foreigners in Seoul on the basis of — 
single examinations. The former percentage rose to 40 per 
cent and the latter to 33 per cent after 6 examinations. Sai 

(1926) reported an infection rate of 1.5 per cent among 2, 000 


; 


2 


Korean outpatients in the same hospital after a single examina- 
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_ tion and 30 per cent among 334 apparently healthy Koreans 


_ after 6 examinations. Chiba (1931) showed 12.5 per cent infec-_ 
_ tion among 200 Koreanpatients in Keijo Medical College Hospi- 


tal (average 5.2 examinations) and 47 per cent of 185 Korean 
Soldiers (examined 6 times). Taniguchi (1929) quoted that in 
_ 1932 Kuwahara examined 1,356 Japanese and 431 Koreans in 
Seoul for the parasite, which resulted in an infection rate of 
4.6 per cent for the former and 10.4 per cent for the latter 
(single examinations). Takida (1932)examined 175 Korean sol- 
_ diers and found 87 (49.7 per cent) positive for E. histolytica. 


Amebic abscess of the liver is not uncommon in Korea. 
Ludlow 1917, 1920) reported 60 cases and 7 deaths, all Kore - 
ans, in the Severance Union Medical College, Seoul,from 1912 
to 1919, representing a case fatality rate of 11.6 per cent. 


Enteritis and diarrhea are common in allparts of the 
country. These infections are more prevalent during July and 
5 sel due to the insanitary conditions and poor eating 

abits. 


2. TYPHOID AND PARATYPHOD FEVER 


The Facade dar aee group of diseases is one of 
the most important causes of morbidity and mortality in Korea. 
Typhoid fever ranks first among the infectious diseases as to 
the number of cases, and second(to smallpox) as to the num- 
ber of deaths. There are from 6,000 to 7,000 cases annually 
which represents four-fifths of the total cases of the report- 
able diseases. From 1932 to 1938 there was an average of 
6,453 cases and 985 deaths annually (Takahashi, 1941). The 

‘figures given for 1939 were 1,538 cases and 280 deaths which 
may indicate an incomplete report. The Domei News Agency 
(Anon., 1943) reported 12,098 cases of typhoid fever with 1,795 
deaths in 1940. Typhoid fever is more prevalent in the Seoul 
District than elsewhere in Korea. An incidence of 700 per 
‘100,000 and a death rate of 135 per 100,000 were reported a- 
mong the Japanese in Seoul in 1925 (Gate, 1926). Ishihara et 
al. (1938) stated that the morbidity rate of typhoid fever in 
Seoul was 2.5 to 6 times as high as that in the cities in Japan. 
Zen et al. (1937) reported 3,905 cases of typhoid fever inSeoul 
between 1930 and 1934. 


’ A total of 1,616 cases of typhoidfever with 238 deaths 
were reported during an epidemic in Seoul in 1928. In this 
particular year the disease was most prevalent in February 
and March when 916 cases were recorded (Matsuoka, 1929). 
An unprecedented epidemic of the disease occurred inthis city 
in 1935 when a total of 1,152 cases were treated in the Muni- 
cipal Hospital alone (Zen et al., 1937). During this epidemic 
the majority of the cases occurred between June and November. 


3 
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~The disease occurs throughout the year but is most prevalent 
in autumn and least prevalent from January to May. Sai (1936) 
showed that over 54 per cent of the typhoid deaths occurred 
between August and November Zen etal. (1937) stated that 
in Seoul the disease was most prevalent in August among tle 
Koreans and in October among the Japanese. J[shihara et al. 
(1938) reported that 30.5 per cent of their cases occurred in 
the months of September and October. 


The disease is more prevalent among adults than 
children. Zen etal. (1937) studied 872 cases (468 male and 
404 female) during the 1935 epidemic in Seoul and reported 
that 255 (29.3 per cent) were children under 16 years of age 
and 617 (70.7 per cent) were adults. About 50 per cent of the 
cases treated in the Ryusan (Yongshan) Railway Hospital from — 
1928 to 1934 were 20 to 29 years old (Nagai, 1935). The case 
fatality of the disease varies with the years, from 14.2 to 23.6 
per cent from 1932 to 1938 (Takahashi, 1941). The mortality 
is about the same for both sexes but is higher for adults than 
for children. Mortality of 25.3 and 7.4 per cent, respectively, 


was recorded during the 1935 epidemic (Zen et al., 1937). 


Paratyphoid fever was reported under typhoid fever 
until 1911; since then it has been reported independently. The 
average annual incidence for this disease was reported to be 
508 cases with 35 deaths from 1932 to 1938 (Takahashi, 1941). 
Takida (1932) reported 2,003 cases of paratyphoid fever with 
178 deaths in the whole territory from 1926 to 1930 with a 
case fatality rate of 11.4 per cent among the Koreans and 8.7 
per cent among the Japanese. The seasonal distribution of 
paratyphoid fever in Korea is similar to that of typhoid fever, 
~ ice., the disease occurs throughout the year but is most 
prevalent in the autumn and least prevalent in the spring. The 
case fatality rate of paratyphoidfever was reported to be from 
5.4 to 10.0 per cent (Takahashi, 1941). 


Paratyphoid A has also been reported from Korea, 
Two cases of the disease, proved by bacteriological findings, 
were treated in the Municipal Hospital, Seoul, in the summer 
of 1938 (Nakanishi, 1939). One of the cases had been in Muk- 
_ den, and the other had not been outside of Seoul for 1 year pre- 
_ vious to the attack of the disease. Takida (1932) reported 50 
cases of paratyphoid A in 19 Government hospitals in Korea 
from 1926 to 1930 and 523 cases of paratyphoid B during the 
same period. 


ji Carriers of typhoid and paratyphoid bacilli are not 
uncommon in Korea. Takida (1932) reported that 5.1 per cent 
of apparently healthy persons were found to be carriers of ty- 
phoid bacilli and 2.1 per cent to be carriers of paratyphoid 
bacilli in 1929. Ishihara et al. (1938) examined 4,684 persons 
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in Seoul and found 4 to be carriers of typhoid bacilli and 4to 
be carriers of paratyphoid bacilli. k | 


Houseflies which are, for a large part, responsible 


_ for spreading typhoid fever, are found throughout the year in 


Korea. Due to the better heating of the houses they often sur- 
vive the winter in the adult stage. They begin to appear in 


April, increase in May and June, and taper off through August 


after which time they again commence to increase. A large 
number of flies are still present in October. 


3. CHOLERA 


Cholera has a long history in Korea. According to 
Ninomiya et al. (1939) it was epidemic in this country in 1489. 
In 1524 it occurred in Pydngyang with more than 7,600 deaths. 
In 1786 the disease spread over the entire country and was 
reported to have caused 370,000deaths. It was again epidemic 
in 1821-22, 1881 and 1886. In 1895 it caused more than 60,000 
deaths in P'ydngan-pukto and in 1902 it caused more than 
10,000 deaths in the Seoul region. In the succeeding 13 years 
the disease became quiescent with only a small number of 
cases and deaths occurring during this period. In 1916 the 
disease was introduced from Japan with 2,069 cases and 1,251 


- deaths reported. There was a recrudescence of the disease 


in 1919 and 1920. A total of 16,991 cases and 11,084 deaths © 
were reported in 1919, and 24,229 cases and 13,570 deaths in — 
1920 (Takida, 1932). Table 3 shows the geographical distribu- 
tion "Eg cases and deaths in the epidemics of 1916, 1919, 

and ; 


In 1926 the disease broke out again with P' yéngan- 


pukto as the center where 250 cases were reported. It died 


down afterward with only 70 reported cases from Hamgyong- ~ 


-. pukto and P'ySngan-pukto in 1932 and 1 case from Kydngsang- 


namdo in 1937. . In 1938 due to the war conditions the disease | 


again became active; 50 cases, 32 deaths, and 16 carrier 


were reported from 19 August to the endof the year. ©. 


A recent intelligence report shows that the disease 
was epidemic in Pusan in the first part of June 1946 with a 
total of 108 cases and 36 deaths. In Mokp'o, at the same ~ 
time, 20 cases with 10 deaths were reported. Case fatality 
rate of the disease is very high ranging from 56 to 68.2 per 
cent during the epidemic years. 
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Chapter Il. FILARIASIS AND 
ELEPHANTIASIS 


Filariasis is endemic in the southern Provinces of 
Korea where the disease is most prevalent in the lower basin 
of the Kum River. The infection rate for elephantiasis among 
the Koreans was estimated to be about 2 per cent Mn, 1927). 
Go, in 1930, estimated that about 20,000 persons suff ered 
from elephantiasis in Korea (Bun, 1939). Bun (1939) stated 
that about 2 to5 per cent of the population in the endemic area 
suffered from the disease. 


According to In (1927), a filarial worm was first dis- } 


covered in Korea in a bird by Nikagawa. A human case was 
first reported by In (1927) who discovered a male worm of 
Filaria bancrofti embedded in the lymph gland of the inguin- 

al region while performing an autopsy on a male from Puyo 
County, Ch'ungch'déng-namdo, who had died from elephantiasis, 
However, no parasite was found in the blood. 


Oh (1929) reported 24 Korean patients, 21 males and 
3 females, with filariasis from the Provinces of Hwanghae-do 
(Anak), Kangwon-do (Yongwol), Ch'ungch'dng-namdo (Pongsan, 
Puyo, Taejon), Chdlla-pukto (Chinju, Chéngup, I-ri, Koch’ ang, 
Kumje, Kunsan, and Sunch'ang), and Chdlla- namdo (Nampt 
yOng and Kwangju). Microfilariae were discovered in all of 
- the patients and an adult worm was found in one of the cases. 
The author considered that in 20 of the patitnts the microfila- 
riae had a thin sheath and appeared in the peripheral blood 
only during the night, characteristic of W. bancrofti while in 
the other 4 cases the parasites had no sheath and showed no 
apparent periodicity in their appearance in the peripheral cir- 
culation, characteristic of Acanthocheilonema perstans (Fila- 
ria perstans).' 


Bun (1939, 1939, 1940) made more extensive studies 
on the endemic elephantiasis in southern Korea, especially 
in Ch'ungch'dng-namdo (Nonsan and Puyo) and Quelpart Island. 
He reported that about 2 to 5 per cent of the population in Non- 
san and Puyo suffered from elephantiasis. Of the 161 cases 
examined all were farmers whose clinical history was peculi- 
ar in that they experienced a sudden attack of high fever and 
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acute lymphangitis and fyrtiphade Wiis inguinalis or axillaris 
after a visible or invisible wound on the foot or hand while 
working in the fields during the summer or autumn. When the 
inflammation subsided the distal partof the leg or arm showed 
acute phlegmonic symptoms, usually persisting for several 
days. When such an acute attack is repeated, elephantiasic 
' changes and sclerodermia results. No case of elephantiasic 
change of the scrotum or mamma was observed. 


On Quelpart Island the author reported that the dis- 
ease was most prevalent along the southeastern coastal area 
where 5 to.10 per cent of the population were infected. It was 
less prevalent along other parts of the coast and rather rare 
in the mountains. The clinical symptoms’ and history of the 
patients were quite similar to those observed in Chiungch't ong- 
namdo. However, the etiology of elephantiasis in southern 
Korea is still not clear. On the basis (1) that the swelling 
mainly occurs on legs and feet, rarely onarms and hands, and 
never on the genital organs and body, (2) that the cases are 
comparatively mild but with repeated acute erysipeloid attacks 
which occur only during the seasons requiring more field 
work, and (3) that microfilaria was found rarely in the blood 
of patients, some authors in Korea advocated that the causa- 
tive agent was a kind of streptococcus rather than a filarial 
worm. Bun (1940) made an etiological investigation of the 
disease and discredited the theory that elephantoid fever is 
' caused by the allergic reaction of the dead filaria in the body. 
His experiment may be summarized as follows: | 


1. All the elephantiasis patients from southe rn 
ete reported an anamnesis of repeated acute erysipeloid 
attacks in their infected parts which often commenced when 
they were working in the field. Examination of the primary 
skin lesions which appeared on the feet of 6 patients while ex- 
periencing such anacute attack revealed Streptococcus s haemo- 
lyticus in every case. 


2. When the streptococcus thus isolated was in- 

oculated intracutaneously in normal healthy persons, the re - 

-action was very mild, but when it was inoculated upon the feet 

of patients with elephantiasis or persons who were infected 

with Wuchereria bancrofti, the reaction was very severe,caus- 

ing symptoms quite similar to those of the acute erysipelo id 
attack of elephantiasis. 


3. When the streptococcus thus isolated and 
Killed by heating was inoculated intracutaneously in persons 
free from filaria and in albino rabbits, the reaction was mild, 
but wher it was injected in a similar manner, mixed with 
extract of Dirofilaria immitis, the local skin reaction was very 
ee See 


The author concluded that his experiment shows that 
some unknown body constituents of filaria make the skin tissue 
of the host hypersensitive to the streptococcus infection and 
that elephantiasis in southern Korea is caused by repeated 
erysipelas-like infections with Streptococcus haemolyticus in 
persons previously infected with filariae. 


In addition to Wuchereria bancrofti, Oh (1929) report 
ed 4 human cases of Acanthocheilonema perstans (Filaria 
perstans) and Kurahashi (1926) reported 1 human case of Dra- 
cunculus medinensis (Filaria medinensis) from Korea. No 
case of Wuchereria malayi has been reported from this 
country. 


No experiment has been made on the mosquito trans- 
mission of filariasis in Korea. Yamada (1927) has shown that 
Wuchereria bancrofti attained its full development in the fol- 
lowing seven Japanese mosquitoes which are present in Korea, 
viz., Aedes togoi, Culex pipiens pallens, Culex vagans (C. ti- 
puliformis), Culex whitmorei, Culex sinensis, Culex tritaeni- 


Chapter III. MALARIA 


Malaria is prevalent throughout Korea, including the 
most northern region, and has become moreso during the war 
years. According to official reports (Anon., 1937, 1940) no 


- deaths occurred in Korea due to malaria in 1935, but by 1938 


the death toll had risen to1,123. Hamhting of Hamgydéng-nam- 
do, and Taején of Ch'ungch'éng-namdo appear to be the more 
endemic regions. In general, the disease is more prevalentin 
the southern part of the peninsular than it is in the northem 
part. 


In June 1927 Tanabe (1927) performed blood examina 
tions, by using the thick film method, on 282 school children 
in Chtunch'dn and on 439 school children in Ch Srwdn, and ob- 
served that approximately 5 per cent of the former group and 

13.7 per cent of the latter group were positive for plasmodia, 


In 1929the morbidity rate for malaria among soldiers 
in P'ySngyang was estimated to be 2.2 per cent with a tendency 
toward increasing incidence in this area (Tsugawa, 1930). 


In the Severence Union Medical College Hospital, 
~ Seoul, Choy (1936) reported malaria cases, proved by blood 
examination, in a 6-year period (see table 4). 


TABLE 4. MALARIA CASES IN THE 
SEVERANCE UNION MEDICAL COLLEGE 
HOSPITAL, SEOUL, 1930-35. 


Number Number 
Examined Positive 


Year 


Osawa (1927) reported that between 1922 and 1926 an 


~ annual average of 222.2 malaria patients were hospitalized 


from the Kanko (Hamhiing) Infantry Regiment, in northern Ko- 
rea, and that the disease was constantly on the increase inthis 
area. The disease fs most prevalent during the months from: 
July to September. ‘The seasonal distribution of malaria pa- 
tients in the military hospital in Hamhung, as reported by 
Osawa (1927), is shown in table 5. 


TABLE 5. SEASONAL DISTRIBUTION OF MALARIA 
PATIENTS IN THE KANKO (HAMHUNG) MILIT ARY 
HOSPITAL, 1922-26. 


Year 


1922 1923 1924 1925. | 1926 


January 1.8: 
February. . 0.4 
Merch... . 0.2 
PE eS oa 5 
meee Se 16.6 
TMS i eg 27.8 
St See 32.0 
August. .. 49.6 
September . ee) 
October .. 19.2 
November , 6.8 
December . 3:9 


Vivax-malaria is the most common form of malaria 


in Korea although malariae- and falciparum-malaria have also 
been reported. 


Malariae-malaria was first discovered in Korea in. 


1930 in a group of 14 cases from Sdésan, Ch'ungch'dng-namdo. 
By the end of 1931 a total of 40 cases were observed in the 
same Province (Takagi, 1931). According to Takagi (1931) the 
ratio of vivax-malaria to malariae-malaria was approximate- 
ly 100 to 15 or 16. In1933 Kim et al. reported 5 cases from 
Kyonggi-do (Shiiba et al. 1936). 
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In 1936 Shiiba et al. (1936) first noted a case of falci- 
parum-malaria in the Municipal Sunhwa Hospital in Seoul. 
The case was proved by the findings of crescent forms inthe 
blood of the patient. However, the patient could have con 
tracted the disease elsewhere because prior to 1932 he had 
travelled to Osaka, Japan. Two more cases were found later 
in Seoul by Nakanishi et al. (1936) among typhoid patients. Ko 
(1936) reported 1case from Haeju, Hwanghae-do, and remarked 
that it was contracted in Korea. Tanabe (1939) revealed 10 
cases in 1939 through blood examination. Apparently falcipa- 
rum-malaria, even though introduced into Korea, might haw 
established itself in this country. — 


Malaria vectors in Korea.--Five species of anophe- 
line mosquitoes have been reported from Korea (see ch. X), 
but it has been proved that only Anopheles sinensis is the ma- 
laria vector in this country. The seasonal prevalence of this 
mosquito in the malaria endemic areas coincides with that of 
the disease, i.e., from July to September (Osawa, 1927). This 
mosquito breeds in permanent water with growing grasses and 
algae. In Korea the rice field is the most important breeding 
place for this mosquito. 
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Chapter IV. TYPHUS, RELAPSING 
FEVER, AND OTHER ARTHRO- 
POD-BORNE DISEASES — 


1. Typhus Fever 


Typhus fever is widespread in Korea and is more 
common in the central Provinces of the country. From 1931 
to 1940 a total of 11,048 cases with 1,275 deaths was officially 
reported for Korea (Anon., 1935, 1943; Takahashi, 1941), aver- 
aging over 1,100 cases with 127 deaths annually. The disease 
has been reported separately since 1912, and the early re- 
ports often did not differentiate typhus from typhoid. . Both 
endemic typhus (murine typhus) and epidemic typhus (ouse- 
borne typhus) have been noted in Korea (Ludlow, 1943), al- 
though official reports do not differentiate these two forms of 
the disease. However, it is believed that the official figures 
represent almost exclusively cases of the louse-borne type. 


Table 6 shows the provincial distribution of the disease from 


1926 to 1930 (Takida, 1932). 


Typhus fever is most prevalent in Kydnggi-do. In 
Seoul, 490 cases of the disease were reported in the 5-year 
period, 1924 to 1928 (Matsuoka, 1929). Nakanishi et al. (1935) 
- reported 33 cases with 1 death in Seoul in the spring of 1935, 
the majority of the cases occurring in May. The disease was 
epidemic in the city of Seoul in January 1939 and in Kimhwa, 
Kangwon-do at the end of 1938 (Kyo et al., 1939). 


A captured Japanese medical report of April, 1944 


States that with the advent of cold winter weather, typhus had 
broken out in Korea and was spreading to the Japanese main 
land. This outbreak presumably occurred during the winter 
of 1943-44. An intelligence report indicates that an epidemic 
of typhus occurred in Hamhung, northern Korea, in 1945 and 
that several hundred deaths occurred each day during the 
epidemic. 
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Typhus fever occurs throughout the year but the inci- 
_ dence-is higher inthe months from January to June. The high 
est incidence occurs in the 15 to 25 year age group. Table 7 
shows the monthly distribution of cases and deaths from 1926 
to 1930 (Takida, 1932). 


The body louse, Pediculus humanus, which is the 
principal vector of epidemic typhus, is widespread in Korea. 
It is especially common among the poorer class of people. 


TABLE 6. PROVINCIAL DISTRIBUTION OF TYPHUS FEVER, 


1926-30 
Province 1926 |1927 | 1928 }1929 | 1930 | Total 


Kydnggi-do. .... ‘ 
Ch'ungch' dng-pukto. . 
Chtungch' Sng-namdo , 
Cholla-pukto..... 
Ahollasnamdo .... 


Kydngsang-pukto. .. 8 
KyOngsang-namdo , . - 
Hwanghae-do. .... 90 
P'yoOngan-pukto. ... 23 
P'yéngan-namdo ... < 


Kangw On-do <e@ @-@ ‘ ° 
HamegyOng-pukto , . 
Hamgydng-namdo . 


O> > OO 


Total... ...... {1,239| 952 | 1,768/1164 
Total deaths .... | 136} 84] 195] 128 


TABLE 7. MONTHLY DISTRIBUTION OF TYPHUS FEVER 
IN KOREA, 1926-30 (per 1,000) 


Dec. 


147 }138 | 186 |155 | 47 | 17 9} 14) 19 
1123 }165 |177 {112 [129 |143)57)19 |] 11 | (23 7 
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Ratfleas which are responsible for the spread of endemic ty- 
phus are also common on the house rats, principally Rattus 


~ norvegicus. The principal species of ratfleas reported are 


Xenopsylla cheopis, Monopsyllus anisus (Ceratophyllus), and 
Leptopsylla musculi (Nagahana, 1937, 1938). 


2. Relapsing Fever 


Relapsing fever was fairly common in Korea (Avison, 
1925). During April and May 1913, 30 cases of the disease 
were diagnosed among 200 admissions tothe Severance Hospi- 
tal, Seoul, and about 300 cases were reported in a period of 
20 years. Most of the cases were from the poor people (Lud- 
low, 1943). According to Cho (1938) there were no relapsing 
fever cases in Seoul district from 1921 to 1983. An epidemic 
broke out in 1934 and 1935 with 54 cases and 4 deaths ob- 
served in 1 hospital, 38 of the cases occurring from April to 
July. ! 


Relapsing fever in Korea is principally a disease of 
males. Of the 54 cases reported by Cho (1938), 52 were males 
and 2 were females. Ludlow (1943) reported the sex ratioas 
1 female to 10 males. The majority of the patients were be- 
tween the ages of 11 and 30 years. ; 


The causative agent of the disease in Korea is Spi- 
rochaeta recurrentis and the vector is the human body louse 
which is widespread in Korea and particularly common among 
the poor people. There is no information regarding the pre- 


gence of the tick-borne form of the disease. 


3, Other Arthropod-Borne Diseases oe 


Plague has never been prevalent in Korea although it 
is rampant from time to time in neighboring China. Accord- 
ing to the statistics of the Government General of Korea and 
the reports of the League of Nations, Korea has been free 
from plague for many years. This is attributed by some 
authors to the heating system practiced by the people which 
diminishes to some extent the rat infestation in the house. 

Kala azar is not known in this country except for oc- 
casional cases brought in from China. However, due to the 
proximity of this territory to Manchuria and the Shantung Pro- 


vince of China, its introduction would not be surprising. 


The presence of scrub typhus (tsutsugamushi disease) 
in Korea is doubtful. Weir (1915) reported 15 cases of a ‘‘con 
tinued fever’’ in Korea in 1913 and 1914 which was regarded - 
by some as tsutsugamushi disease. However, Farner and 
Katsampes (1944) considered this interpretation as unjusti- 
fied on the basis of the description of this unknown fever. 


gs ai 


Nakamura et al. (1935) reported 77 cases of ‘‘eruptive fever’’ 
in the P'yOngyang region and stated that this disease differs 
from typhus fever in that: (1) it is sporadic; (2) itis rarely 
contagious among family members; (3) it is without cerebral 
symptoms or hemorragic eruption; and (4) the prognosisis 
better. Nevertheless, this description is not sufficient to in- 
dicate the true nature of this disease. It was reported that 
the disease occurs throughout the year but is more common 
during the months from October to December. Sto and Ichi- 
hara (1939) reported that a so-called ‘*ho-nam fever’’ is en- 
demic in Chdlla-namdo but the real status of this disease is 
not clear. 


Japanese ‘‘B’’ encephalitis has not been reported in 
Korea although the mosquito vectors of the disease, Aedes 
togoi, Culex tritaeniorhynchus and C. pipiens pallens, are 
present. Once the disease is introduced, if not already pre 
sent, its spread is to be expected. 


Tick-borne encephalitis transmitted by Ixodes persul-: 


catus, has been reported from various areas in the far eastem 
parts of the U.S.S.R. Neither the disease nor its vector has 
been reported from Korea, but its introduction is probable. 


Tick-borne typhus fever, caused by an undetermined 
Rickettsia and transmitted by the tick Dermacentor nuttalli, 
has been reported in the far eastern part of the Soviet Union Union 
since 1936. Outbreaks have occurred in Vladivostok, about 80 
miles from the Korean border. The disease has not ‘been re- 

ported from Korea but its occurrence in the northeastern 
regions is very likely. Haemaphysalis concinna, a suspected 
tick vector is found in Korea. 
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Chapter V. ACUTE INFECTIOUS 
DISEASES | : 


1. Diphtheria 


Diphtheria is one of the most common infectious 
diseases in Korea and is one of the principal causes of morta- 
lity in children. From 1932 to 1939, a total of 14,230 cases 
with 3,452 deaths was officially reported inthe whole country, 


_averaging over 1,778 cases with 431 deaths annually (Takaha- 


shi, 1941). In 1940, 2,723 cases with 557 deaths were report- 
ed (Anon., 1943). The disease occurs throughout the year but 
is more prevalent during the cold season from December to 
May. Table 8 shows the monthly. distribution of diphtheria 
cases and deaths from 1926 to 1930 (Takida, 1932). 


Ochiai (1940) showed that 59.4 per cent of the diph 
theria deaths between 1933 and 1937 occurred inthe months 
from December to April. However, in Seoul, the highest inci- 
dence of the disease in 1930 to 1936.occurred from September 
to March Ghiiba et al., 1938). - 


Children are more susceptible to this disease than 
adults. Shiiba et al. (1938) reported that of 526 cases treated 
in the Municipal Hospital, Seoul, 481 (91.4 per cent) were 


“under the age of 16 years. The highest incidence falls between 


the ages of 2 and 4 years. Takida (1932) tabulated the age in- 
cidence of diphtheria in 1926 to 1930 as in table 9. 


The mortality rate of the disease varies with differ- 
ent years and is muchhigher among the Koreans than among 
the Japanese, being 39.4 and 13.0 per cent respectively from 
1931 to 1935 (hiiba et al., 1938). 
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2. Scarlet Fever 


Scarlet fever has existed inKorea since ancient times. 
From 1910 to 1930, a total of 12,762 cases with 2,874 deaths 
was reported (Takida, 1932). Official sources (Anon., 1935, 
1941, 1943) showed that 12,188 cases of scarlet fever with 
1,300 deaths occurred between 1931 and 1940; a decrease both 
in incidence and case fatality rate is noted in the last 3 years 
of this period. The death rate for scarlet fever among the 
Japanese in Korea is reported to be 0.8 per 10,000 in 1933 to 
1937 (Ochiai, 1940), but according to Shiga (1927) the Japanese 
living in Korea are far more susceptible to the disease fhan 
the Koreans, the death rate being 2.77 to 6.77 per 10,000 for 
the Japanese against 0.02 to 0.24 for the Koreans. 


The disease is mainly a disease of children. Accord- 
ing to Takida (1932), during 1910-30, 24.0 per cent of the scar- 
let fever cases in Korea and 40.2 per cent of the deaths occur- 


red among children under 5 years of age, 38.0 per cent of the ~ 


cases and 38.8 per cent of the deaths between the ages of 5 
-and 9 years, and 18.8 per cent of the cases and 11.9 per cent 
of the deaths between the ages of 10 and 14 years. 


No specific month of the year is entirely free fr6m 
the disease although it is more prevalent during the cold sea- 
son. According to Takida (1932) more than 40 per cent of the 
cases and more than 41 per cent of the deaths occurred in the 
first 4 months of the years from 1910 to 1980. Ochiai (1940) 
showed that more scarlet fever deaths occurred from Decem- 
ber to May for the years 1933 to 1937, with the peak in Febru- 
ary. Yamamoto et al. (1989) reported that the number of cases 
of scarlet fever in Seoul began to increase from October to 
March and gradually decreased in April and May. 


Dick tests were made on 30,266 school children in | 


Seoul from 1926 to 1929; 11,878 gave positive reaction, re- 
presenting 35.94 per cent (Takida, 1932). Shiga (1929) stated 
that the result of the Dick test shows that the Koreans are 
less liable to the disease than the Japanese. The positive re 
action among the Koreans to the skin test made by Mizushima 
and Hironaka shows it to be only one-half of that found among 
the Japanese. 


3. Smallpox 


Smallpox has been known in Korea since ancient times 
and has been one of the most important causes of mortality. 
In 1920 a total of 11,500 cases with 3,500 deaths was reported 


20 


8,316 cases in 1921, 3,676 in 1922, and 3,722 in 1923 (Anon, | 
1938)... | 


\ 
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; Vaccination regulations were promulgated in Korea 

in 1923. The law requires the Korean people to be vaccinated 
three times during the lifetime. The first vaccination is ad- 
ministered between the ages of 6 months andl year, the sec- 
ond at the age of 6, and the third atthe age of 12 (Takida, 1932). 
Due to this fact the number of cases greatly decreased until 
1932 and 1933 when a marked increase was noted, 2,787 and 
4,928 respectively being recorded (Anon., 1936). The disease 
again became epidemic in 1849 when 3,264 cases with 629 
deaths were reported (Anon., 1943). 


In Korea smallpox is principally a disease of child- 
ren; 34.6 per cent of the cases in 1926-30were children under 
5 years of age (Takida, 1932). Van Buskirk (1927), based ona 
survey of 9,325 infant deaths, showed that smallpox caused tle 
highest number of deaths. 
eee The disease is most prevalent in late spring. Accord 
ing to Takida (1932) 69.7 per cent of the cases and 68.3 per 
cent of deaths between 1926 and 1930 o0ccurred in the months 
from February to May. The disease greatly decreases inJune 
and reaches its minimum in September, October, and Novem- 
ber. . 


The morbidity of smallpox among the Japanese in 
Korea was 12 times as high as that in Japan (Takida, 1932). 


4. Epidemic Cerebrospinal Meningitis 


Due to frequent epidemic outbreaks of this disease it 
has been considereda reportable disease in Korea since 1924. 
During the 7-year period, 1924-30, 390 cases with 230 deaths 
were reported among the civilians and 19 cases in the Korean 
Army (Takida, 1932). The disease was more prevalent in 19% 
and 1935 when approximately 500 cases and 300 deaths were 
reported yearly. Table 10 shows the annual distribution of the 
disease for a 10-year period, 1931 to 1940 (Anon., 1935, 1941, 
1943). 
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Trachoma is very common in Korea. Miyashita 
(1929) reported that 3,492, or 6 per cent, of 57,851 Korean 
school children examined in 1917 were found to be affecte d 
With trachoma and that 15.6 per cent of the patients afflict 
ed with eye diseases from 1925 to 1927 were suffering from 
this disease. The infection rate was higher among the Japa- 
nese (20.1 per cent) than among the Koreans (12.4 per cent). 


Gear (1934) showed that 106 out of 6,905 patients in 
the Severance Hospital, Seoul, in 1933, were trachoma cases 


Trumura (1939) made an investigation onthe hygienic 
conditions in the mines in Hwanghae-do and found that 9.9 per 
cent of the mine workers were positive for trachoma. 


6. Other Acute Infectious Diseases 


Erysipelas is fairly common in Korea. Jinnai and 
Fujii (1937) reported that of 1,740 inpatients treated in Ryusm 
(Yongsan) Railway Hospital from 1929 to 1935, 108 were cases 
of erysipelas, representing 6.2 per cent. Ten (9.26 per cent) © 
of the cases were fatal and 23.2 per cent of the patients were 
between 1 to 10 years of age. Sixty cases of erysipelas. were 
treated by the Department of Skin Diseases, Red Cross Hospi- 
tal, from 1931 to 1939, representing 0.26 per cent of the total 
patients in the Department (Hanasono et al. 1940). The ma- 
jority of the patients (32) were between 1 to 10years of age and 
the disease seems to increase among the old-age people. Out 
of this series there was only 1 death. 


Measles is common in Korea and often becomes epi- 
demic. An early report (Mills, 1911) stated that in an epidem- 
ic in 1910 about 1 per cent of the population of the city of Kang- 
kai (probably Kanggye), on the northern border of Korea, died 
in a period of 2 months from measles averaging a child case 
in every second house. An epidemic was recently reported in 
P'ySngyang on the latter part of 1945. 


Pertussis (whooping cough) is also a common disease 
among children in Korea. Inal-year period over 300 cases 
were admitted to the Pediatric Department of the Korean Gov 
ernment Hospital, Seoul (Tokunaga, 1927). 


Erythema infectiosum (the fifth disease) is also pre- 
sent in Korea. The earliest report of the disease in this coun 
try was by Kataoka (Gano and Fukuda, 1933) who reported that 
several cases were observed in Seoul during the winter of 
1921-22. Sano and Fukuda (1934) reported 18 cases in the 
Ryusan (Yongsan) Railway Hospital from November 1932 to 
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) July 1933. Most of the cases occurred between the months 


rom December to February. Children between 4 and8 years 


of age proved to be more susceptible to this disease. The in- 
cubation period is 6 to 14 days. 


si Epidemic Encephalitis was reported from Seoul and 
Cholla-pukto (Yoshiwara, 1932). 


Rabies is reported to be common in Korea. In 1938 
(Takahashi, 1941) 81 rabid cases were reported, 70 Koreans 
and 11 Japanese. There is no information available regarding 
the number of rabid dogs. 

Tetanus isa fairly common infection in the peninsula. 
According to an official report (Takahashi, 1941) 63 cases of 
tetanus were found in 1938, 52 Koreans and 11 Japanese. 
Thirty-six of the cases were male and 27 female. 


Anthrax epidemics appeared among cattle in nearly 
every Province, although no human cases were repor ted. 
(Milis, 1911). Glanders has occurred among the animals in 
the Zoological Garden in Seoul (Nakamura et al. 1935). 
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Chapter VI. CHRONIC DISEASES 


1. Tuberculosis 


Tuberculosis is very widespread in Korea and con- 
stitutes one of the most serious public health problems. Itis 
present in all forms with the pulmonary infection most fre- 
quently encountered. Japanese official sources estimated 
that the number of tuberculous cases among Koreans amount- 
ed to approximately 470,000 and that the number of deaths 
exceeded 50,000 annually (Takahashi, 1941). According to the 
statistics of the Korean Government the average death rate 
due to tuberculosis among the Japanese in Korea was 315.95 
per 100,000 in 1928-37, ranging from 202.8 in 1930 to 441.0 
in 1936 (Taniguti, 1939). K. Sait (1936) shows that about 75.6 
per cent of all the tuberculous cases among the Japanese in 
Korea were due to pulmonary infection. Ochiai (1940) showed 
that in 1933-37, out of every 327 tuberculosis deaths among 
Japanese, 229 died from pulmonary tuberculosis. S. Sai (1934) 
reported 576 cases of tuberculosis of joints in the Provincial 
KOshu (Kwangju) Hospital for a period of 10 years, 1923-32, 
representing about 0.02 per cent of the total admissions. 


Rhi and Tei (1934) showed that 34.5 per cent of Ko 
rean children gave positive tuberculin reaction. Among 353 
boys and 293 girls in public schools in Seoul, 1 to 12 years of 
age, who were injected intracutaneously with 0.1 cc. of old 
tuberculin of 1:6,000 strength, 117 (83.1 per cent) of the boys 
and 106 (86.3 per cent) of the girls showed red infiltr ations 
of over 1.0 cm. in diameter. The tuberculin positive children 
are in general thin or of asthenic constitution. 


2. Leprosy ° 


Leprosy is prevalent in Korea and information indi- 
cates that the number of cases is increasing from year to 
year (Avison, 1942). The disease is widespread but is espe- 
cially common in the southern part of the peninsula. Avison 


(1942) reported that approximately 16,000 lepers were taken 
care of in three mission-operated colonies and one Govern 
ment leprosarium. Takahashi (1941) reported that in 194 
more than 5,000 cases were cared for in the Government 
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Leprosarium on Sorok Island and approximately 2,000 were in 
the mission-operated colonies at Taegu, Yosu, and Pusan. 


A total of 261 cases of leprosy were treated in the 

ermato-Urology Department of the Medical College, Keijo 
Imperial University from 1928 to 1932, representing 0.94 per 
cent of the total number of patients of skin diseases, the num- 
ber of cases is considerably increased at the age of puberty; 
35 per cent being between10 and 20 years of age, 30.8 per 
cent between 21 and 30, and 13.3 per cent between 31 and 40. 
The majority (200) of the cases were male. 


The neural form is more frequent than the other 
forms representing 77.5 per cent; lepromatous form 9.2 per 
cent; and mixed form 12.9 per cent. About 1 per cent oft 
cases had complications with other skin diseases. Most of 
the cases were farmers from the southern part of the country. 


3. Skin Diseases 


Dermatomycoses are common throughout Korea. 
In Seoul, Araki (1941) isolated 91 Trichophyton strains from 
ambulatory patients from the voluntary polyclinic. Eight 
species of fungi were found, they were: Microsporon japoni- 
cum, M. audonini, Epidermophyton inguinale, Trichophyton 
purpureum, T. coccineum, T. gypseum, T. interdigitale,and 
T. pedis. The patients were from the Provinces of Kyénggi- 
do, Kangw6n-do, Hwanghae-do, and Ch'unch 'Ong-namdo. 


Arimoto (1941) reported that 50,492 outpatients with — 


skin diseases were treated from 1980 to 1939, and 289were 
psoriasis cases. Most of the cases occurred during the 
spring season. 
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Chapter VII. VENEREAL DISEASES 


Since the advent of the Japanese in Korea and the 
establishment of brothel districts in the cities, venereal dis- 
‘eases have been on the increase in this country. 


Niwa (1927) investigated three groups of Japanese 
and Korean girls (prostitutes, waitresses, and geisha girls) 
and found that 2.04 to 3.92 per cent were infected with venere- 
al diseases. The infection rate is higher among the Koreans 
than among the Japanese, being 3.99 and 2.52 per cent respec- 
tively. The highest morbidity occurs among the prostitute 
group, being 1.73 to3.94 per cent among the Japanese and 2.56 
and 5.66 per centamong the Koreans. Gonorrhoea is the most 
common of the venereal diseases. Table 11 was obtained by 
Niwa (1927) from the three groups investigated. 


Gear (1935) showed that 5.9 per cent of the total ad- 
missions in the Severance Hospital, Seoul, in 1933 were vene- 
real diseases. Of the 1,020 venereal disease cases observed 
at this time, 488 were cases of gonorrhoea and 442 syphilis. 


Ushijima (1934) reported 5 cases of lymphogranu- 
loma inguinale (the fourth disease) from Seoul. 


Blood sera from 1,202 apparently healthy persons © 
were tested for syphilis and 303 (25.12 per cent) gave positive 
Wassermann reaction Gai, 1939). A recent report shows that 
7 to 15 per cent of individuals over 15 years of age in Seoul 
have a positive serologic reactionfor syphilis by the Ide tech- 
nique. In one series of examinations of Seoul prostitutes, 90 
out of 105 examined were found to have venereal diseases. 


Studies supervised by the military government indi- 
cated that of 92 prostitutes examined, 90 per cent were found 
to have positive serological results for syphilis, and 62 per 
cent were infected with gonorrhoea. In the Pusan area, 176 
licensed prostitutes were given repeated examinations from 
January to July 1945, and 68 were diagnosed, on serology, as 
having syphilis, 68 gonorrhoea, 20 chancres, and 20 chan 
croids. 
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Chapter VIII. HELMINTHIASES 


1. Paragonimiasis 


Paragonimiasis is one ofthe most important endemic 
diseases in Korea and is found in all parts of the country. 
Wherever the disease is prevalent more than half of the popu- 
lation is infected (Kobayashi, 1933). Nagai (1923) examined 
180,351 Koreans from all over the country and found 16,866 
or 9.4 per cent, carrying eggs of Paragonimus westerma ni. 
These were distributed according to the Provinces as in 
table 12. 


The disease is most common among the farmers. 
Paragonimus westermani is very prevalent in Korea due to 
the Korean habit of eating raw crabs and crayfish which ser- 
ve as the second intermediate host of the parasite. The crabs 
Eriocheir japonicus and Sesarma dehaani and the crayfish, 
Cambaroides similis and Cambaroides dauricus, in Korea are 
incriminated as being the second intermediate hosts. Erio- 
cheir inhabit all types of water, rice fields, ponds, streams, 
etc. The crabs from streams are usually found to be more 
infected. This crab hatches in the spring, migrates upstream 
in March and April, and downstréam in late summer and au- 
tumn when they are captured. Cambaroides similis is found 
in the southern part of Korea whereas C. dauricus is foundin 
the northern part. 


In 1923 an order was issued by the Government pro- 
hibiting the use of crabs and crayfish as food to prevent the 
spread of the disease. 


- The snails of the family Thiaridae (Melanidae) serve 
as the first intermediate host of the parasite. Six species of 


Eee 


exception of coreana are known to be the intermediate host of 
Paragonimus westermani by experimental examination. The 
distribution of the snails coincides with that of paragonimi- 
asis in Korea (Kobayashi, 1928). Their habitation is usually 

the streams. 
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TABLE 12. DISTRIBUTION OF 
PARAGONIMUS WESTERMAN I 


AMONG KOREANS, 1923 


Percent 
infected 


Province 


Ryonssiode jee oo 10.4 
Ch'ungch' Sng-pukto. ... 4.2 
Chiungch'dng-namdo ... 14.4 
Cholla-puktO . 6.5. 6s 14.3 
Cholla-namdo. eeeeeee¢ 46.0 
Kyongsang-pukto ..... 6.2 
Kyongsang-namdo. .... 1.5 
Hwanghae-do....... 23,1 
P'yongan-pukto. ..... 2.9 
PlyOngan-namdo ..... 18.7 
Kangwon-do «ee ef @ @ @ ee 
HamgyOng-pukto ..... 0.2 
Hamgy®Sng-namdo..... 12.4 


“ve 
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Average . 


2. Clonorchiasis and Other Trematodiases. 


Clonorchiasis is widespread in Korea and it rates 
next in importance to Paragonimiasis, the most important 
fluke infection in the peninsula. The infestation of Clonorchis 
sinensis is heavier in the southern part of the country, espe- 
cially, in the lowland among the rivers. Numerous cases 

_were reported from a ie 2 yen ner and Ky®ngsang-namdo. 
In certain regions in Cholla-pukto it prevails endemically and 
many cases were found in Hamp'yéng and Kwangju of Cholla - 
namdo (Kobayashi, 1924). Furuyama (1927) reported that an 
average of 20 per cent of the inhabitants in Chtangnyéng Dis- 
trict, Kyéngsang-namdo were foundto be infected with Clonor- 
chis sinensis. Miwa (1935) found 6 per cent positive for the 
parasite among 862 persons examined in Mokp'o District, 
Cholla-namdo. Chiba (Kobayashi et al. 1929) reported that 
10 per cent of 185 Korean soldiers examined in Seoul were 
positive for the parasite when 6 examinations were made in 
each case. Yamazaki (1936) showed a positive rate of 1.2 per 
cent in Suwon, 3.3 per cent in Yongin and8.3 per cent in Chin- 
‘wi. Oda (1929), showed that 23,3 per cent of 1,600 persons 
examined in Chonju District, Ch8lla-pukto, were found to car- 
ry eggs of C. sinensis. The disease is prevalent in the entire 
valley of Naktong River and 5 localities along the valley were 
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found to be endemic for the fluke, viz., Andong, Ch'angnyéng, 


_ Chinyong, Chinju and Taegu (Kobayashi, 1927). 


Two species of Bulimus snails are found in Korea, 
B. striatulus japonicus and B. kiusiuensis Hirase. The fire 
Species, B. stratulus japonicus, is found to be naturally in- 
fected with C. sinensis. Ithas a wide distribution in the coun 
try and corresponds with that of the liver fluke (Kobayashi, 
1928). The role of B. kiusiuensis, as an intermediate host of 
C. sinensis, has not been ascertained. 


_Cyprinoid fishes serve as the second intermediate 
host of the fluke. The following species were found to be in- 
sie with the encysted larvae of the fluke in Korea: Pseudo- 
rasbora parva, Sarcocheilichthys morii, Acanthorhodeus gra- 
cilis, Abbottina psegma, Leucogobio striatus, i aceneobis oe 
reanus, and Leucogobio sp. (Kobayashi, 1924). nak 


Cats and dogs are the most important reservoir | 
hosts of C. sinensis and rats may also serve to a minor de 
gree. Kobayashi (1924) reported that 150 specimens of C, si- 
hensis were discovered from a kolinsky, Lutreola siberica, 
captured near Seoul. 


Other Trematodiases.--Metagonimus yokogawai is 
fairly common in Korea. High percentage of incidence of this 
fluke was found in the fecal examinations in Ch'angnyong by 
Furuyama and in Kydngsang-pukto, Kyongsang-namdo, and 
Kangwodn-do by Government doctors (Kobayashi, 1928). Chiba 
(1928) found that certain vegetables obtained in Seoul were 
contaminated with eggs of the fluke. Heavy infestation of 
cysts of the fluke was also found in fishes in Ch'angnyong by 
Furuyama according to Kobayashi (1928). Oda (1929) report- 
ed that 12 (0.8 per cent) of 1,600 persons examined in Chénju © 
District, Chdlla-pukto carried eggs of M. yokogawai. 


There are no autochthonous cases of Schistosomiasis 
japonica reported in Korea. According to Kobayashi (1928) 
the two cases reported by Ludlow were misdiagnosed. No 
human case of Fasciola is reported in Korea although Fascio- 
la gigantica is common among cattle in this country. Hetero- 
phyes infection is not rare in Korea (Kobayashi, 1933). Eu 
rytrema pancreaticum is found in four mammals, viz., cattle, . 
Lepus corcanus, Capreolus bedfordi, and Hydropotes argy- 
opus. 


3. Nematodiases 


Ancylostomiasis.--Hookworm infection is common 
in Korea. In general, the incidence is higher in the southern 
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part of the peninsula. The highest incidence was reported 
from Chonju District, Cholla-pukto by Oda (1929) who exam 
ined 1,600 persons and recorded 54.4 per cent of them carry- 
ing hookworm eggs, and from the Suan Mine Hospital where 
more than 58 per cent of the patients examined were positive 
for the parasite Gtryker, 1914). An average of 20 to 30 per 

cent of the population of southern Korea are infected. In the 

northern part of the peninsula the infection is infrequently 
seen. However, a imoto (1927) reported !_igh infection in 

2 areas of HamgyOng-pukto, the most northern Province of 

Korea, .Puryéng and Kyédngwon Counties where 46.9 per cent 
and 10.6 per cent, respectively, were found infected. Both 

Ancylostoma duodenale and Necator americanus were foundin 
Korea, the former being more common than the latter. 


Ascariasis.--In Korea ascariasis is very common 
and widespread. The ineidence of infection varies with differ- 
_ ent localities and groups of population. In general, the infes- 

tation is heavier in the southern partof the peninsula. The 
infection is heaviest among the school children, of whom over 
90 per cent (Sometimes 100 per cent) are found to be infected, 
Ascaris eggs were found commonly onthe vegetables obtained 
in Seoul. Mature eggs were found in all months of the year 
(except March) being most numerous during August and least 
in January and February (Chiba, 1928). 


Trichuriasis.--Trichuris trichiura is also very com 
mon in Korea and its incidence is often higher than that of A. 
lumbricoides. Oda (1929) showed that whipworm infection 
was the highest of all helminths among 1,600 persons exam- 
ined in Ch¥nju District. A large number of whipworm eggs 
was also found on the vegetables in Seoul by Kobayashi (1927). 
This parasite is also more common in the south than in the 
north. 


Other Nematodiases.--Other nematode infections re- 
ported in Korea are: Trichostrongylus orientalis common in 
central Korea; Strongyloides stercoralis, found in central and 
southern parts; Enterobius vermicularis, 3 to 5 per cent in- 
fection reported from fecal examination; and Thelazia calli- 
paeda, one case reported from Hwanghae-do (Nakata, 1934), 
“No human case of Trichinella spiralis was reported from Ko- 
rea. Nakata (1935) reported a species of Rhabditis identified 
as R. usuii Watanabe (1927) found in the fecal specimen of a 
Korean in Seoul. 


For filariasis in Korea see chapter IL. 


4. Cestodiases 


Tapeworm infection is reported to be fairly common 
in Korea. Kobayashi et al. (1929) reported that in Seoul 1 per 
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> Sent of tapeworm infection was found by Furuyama and 8 per 


cent by Chiba. In the latter report 6 examinations were made » 


‘in each case. Trumura (1939) reported a morbidity of 1.9 per 
10,000 for tapeworms among the mine workers in Kwanghae- 
do from 1935 to 19388. Miwa (1935) reported that 0.9 per cent 
of 596 persons examined in Kanggye District, P'yéngan-pukto 
and 3 per cent of 862 persons examined in Mokp'o District, 

_ Cholla-namdo were infected with tapeworms. 


Taenia saginata is the most important cestode in Ko- 
rea and most of the reported tapeworm infections were caused 
by this species. Stryker (1914) reported that 37 cases of tape- 


worm infection were treated in the Suan Mine Hospital in 1913 — 


and that all were due to Taenia saginata. Taenia solium was 
reported as common in Korea but Kobayashi (1933), one of the 
- outstanding parasitologists in Korea, claimed that he had not 
found a single case of this parasite during his 17 years’ ten- 
ure inthis country. However, veterinary inspectors in north- 
ern Korea often reported the presence of Cysticercus cellulo- 
sae in pork (Kobayashi, 1928). . 


Diphyllobothrium latum is said to be the second im - 


portant tapeworm in Korea, although no specific information _ 


as to its incidence is available. Over 10 human cases of Di- 
phyllobothrium mansoni (Sparganum) have been reported in 
Korea (Kobayashi, 1933; Miyazaki, 1941). Two cases of hyda- 
tids caused by Taenia echinococcus were reported in Korea 
(Kobayashi, 1928). Infection of Hymenolepis nana was said 


to be rare, only 3 human cases were reported (Ogura,1933). _ 
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Chapter IX. INTESTINAL 
| PROTOZOA 


Intestinal protozoa are prevalent in Korea, 


Chiba (1931) made fecal examinations for intestinal proto- 


zoan infections: on 200 patients and 185 Korean soldiers 
in Seotl and found that 53 per cent of the former and 


of protozoa. 


Endamoeba histolytica is the most important 
intestinal protozoa in Korea. All surveys on intestinal 
protozoa in Korea show a high per cent of infection of 
this species. Kessel (1925) in Seoul reported a 41 per 
cent incidence among the Koreans and 25 per cent inci- 
dence among the foreigners. Sai in 1926 reported a 30.2 
per cent incidence in Seoul and Hwanghae-do (Kobayashi, 
1928). Chiba (1931) showed that 12.5 per cent of 200 
patients and 47.0 per cent of 185 Korean soldiers in 
Seoul were infected with Endamoeba histolytica. Liver 
abscesses due to E. histolytica are occasionally seen. 


‘Chronic amoebic dysentery is fairly common and wide- 


spread in Korea. 


Balantidium coli is found in 20 per cent of pigs 


in Seoul and vicinity but is not reported in man. Over 


75 per cent of Koreans were found to harbor Endamo- 
eba coli. Trichomonas hominis is prevalent in Korea; 
and 12 per cent of Japanese and 4 per cent of Koreans 
are infected with this species (Kobayashi, 1928). 


Other intestinal protozoa found in Korea includes 
Endolimax nana, lodamoeba bitschliy, Giardia lamblia, 
Chilomastix mesnili, and Dientamoeba. fragilis. The re- 
sult of some important surveys on intestinal protozoa 


in Seoul, is summarized in table 18. 
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94.6 per cent of the latter harbor one or more species . 
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- Chapter X. ARTHROPODS OF MED- 
ICAL IMPORTANCE 


I, MOSQU_TOES (CULICIDAE) 


A. Anopheles. 


There are only five species of Anopheles reported 

- from Korea, viz., Sinensis, Sineroides, pullus, koreicus and 

-edwardsi. The last two were recently considered by some 

Japanesé workers as seasonal varieties in Japan (Hsiao and 
Bohart, 1946). 


1. Anopheles sinensis Wiedemann, 1828. (Gyno- 
nyms: Anopheles hyrcanus sinensis of authors; Anopheles 
yesoensis T'suzuki, 1901). This is one of the most widespread 
Oriental species of Anopheles. Its range extends northward 
into Korea, Japan, and probably into Siberia. It is the most 
common species in Korea and has been collected from all 
over the country. In the early literature on Korean mosqui- 
toes it was reported as Angpheles yesoensis which was first 
recorded from Hokkaido. It has been collected in Korea from 
the following localities: Andong, Chinhae-Man, Chinju, Ch'!- 
Sngnyong- ni, Chtunch'dn, Ch'ungju, Dok-do, Hamhiting, Hoer- 
yong, Inch'&n, I-ri, Kangdok, KanggySng, Kiimhwa, Kunsan 
Kwangju, Kyeryon -san, Nanam, Namwon; Nonsan, Ongjin, 
P tyngch'ang,, Pl ydngyang, Pusan, Sech'8n, Sintliju, Suw &n, 
Taegu, Taejon, Wdnju, YOngdungp' o, Yongsan, and Ydns any 
(Y amada, 1936). 


The larvae of this species are found in almost 
any collection of ground water andoccasionally even in artifi- 
cial containers. They have been collected from the stagnant 
waters of rice fields, pools, swamps, marshes, ditches, slow 
ly flowing streams, andetc. They are predominantly a clear 
water breeder and prefer habitats with abundant aquatic vege- 
tation. 


Anopheles sinensis is a domestic species and 
the adult invades houses and barns and bites during the night. 
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Inconsistency is observed in its feeding habits because in 
some areas it appears to be strongly zoophilic while in others 
it prefers the blood of man. Yamada (1936) tested 1,403 fe- 
male specimens of this species which had been captured in 
and around the city of Seoul and obtained the result given in 
table 14. , 


TABLE 14. FEEDING HABITS OF ANOPHELES SINENSIS 


Source of blood 


Number 
Location 
captured 


Railway 
station . 


163 2l 15 
(80.3%) | ( 9.9%) | ( 7.4%) 


Dwelling 


13 
houses , (21.0%) 


3 
( 4.8%) 


5 
(11.9%) 


52 
( 82.5%) 


23 
(54.8%) 


Livestock 0 


sheds « e 


Tabie 14 indicates that while the species is 
anthropophilic no human blood was found among the mosqui- 
toes collected from the livestock sheds. Adult females of this 
species overwinter and come out in March and April. Eggs 
are laid during the latter part of May and early June. The 


adults are to be found from June to September, being most . 


numerous in July and August. 


The role of this species in the transmission of 
malaria varies in several areas. In most parts of China it 
plays a minor role asvector of the disease. In Korea it is the 
main vector of Plasmodium vivax. Kobayashi (1932) ‘stated 
that no other anopheline mosquito was found in Ch'ungchong- 
namdo which was a recently known endemic center of Plasmo- 
dium malaria. : 


The role of this mosquito as a vector of filari- 
asis is well established. It is regarded as an intermediate 
host of Wuchereria bancrofti in China as well as in Indo- 


China and asan intermediate host of Wuchereria malayi in 


the Netherland Indies. In Japan, Yamada (1927) states that 
261 filarial larvae were found in 16 females of this mosquito 
Which had been fed with infected blood and were dissected 12 
to 19 days after the feeding. Only 4.6 per cent of the larvae 
completed their development, indicating a low suitability as- 
an intermediate host of Wuchereria bancrofti. In Korea no 
experiment has been conducted on the mosquito transmission 
of filariasis. Due to the presence of both the disease and 
Anopheles sinensis, this mosquito might play a minor role in 
the transmission of the disease in this country. 
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2. Anopheles sineroides (Yamada) 1924. This— 
is a rather uncommon species and has been found in Japan 
(Honshu, Hokkaido), Korea, and northern China. In Korea it 
was first collected from Ch’ongyang-ni near Seoul in 1932, 
and subsequently was recorded from Nonsan, Kyeryongsan , 
Noryangjin, Taejon (Yamada, 1936), and Chtungch'ong-namdo 
(Kobayashi, 1939). The larvae of this species are found in 
cold spring pools, marshes, a..d running water. The adults 
have been caught in houses feeding on human blood. Yamada 


(1924) reported that only partial development of Wuchereria — 
bancrofti was found in this species and there is no evidence 


of its being a vector of malaria. 


3. Anopheles pullus Yamada, 1937. This is an 
endemic species of Anopheles in Korea. Itis a rather, rare 
species and has been collected from Nonsan, Sechf'on, and 
Sindo (Kobayashi, 1939). According to Yamada (1937) the lar- 


vae of this species breed in rather coolfresh water with 
aquatic vegetation. It begins to develop in April and May and 
again in September until November. In the summer months 
larvae can only be found in cool springs or pools and in the 
shade of trees on high land. This species is a vigorous biter 
and is apparently zoophilic as well as anthropophilic. Its role 
in transmitting diseases is not known. 


4. Anopheles koreicus Yamada and Watanabe, 
1918. Gynonym: Anopheles punctibasis Edwards). An un 


common species in Korea is Anopheles koreicus. It is distri- — 


buted in Central China and Japan. In Korea it has been re- 
corded from the following localities: Kyeryong-san, P’yongch- 


ang, Sech'dn, Taejin (Yamada, 1936); the vicinity of Keijoand . 


Ch’ungch'éng-namdo (Kobayashi, 1939). The larvae of this 


species were found in ponds, marshes, muddy shaded pools, — 


as well as in running water. Adults bite at night and have 


been collected from barracks. This species is not known as 


a vector of disease. 


5. Anopheles edwardsi Yamada 1924. According 
to Miyao and Sasa (1944 (?)) this species and the preceding 


species (A. koreicus) were considered by Nakayama (1942) 


as seasonal varieties of one specific species. It has been re- 
corded from Japan (Honshu) and Korea. It has been collected 
from the following localities in Korea: Ch'ungch’dng-namdo, 
Sech'on (Yamada, 1936; Kobayashi, 1939). The larvae of this 
species breed preferably in cool water. The adults have been 
collected in early spring from under the roof of a cottage, 
indicating that this species possibly overwinters in the adult 
stage. It bites man readily after dark. It has no known role 
as a transmitter of disease. 


Oe 


KEY TO ANOPHELINE MOSQUITOES OF KOREA 
I ADULTS ogee’ 


Wing with less than four pale spots on costal mar 
i Be eicerh ie ete ve a whee eee, ees 
Wing with four or more pale spots on costal mar- 

gin ° e ° ° e e e e e e e e * e e e o e e ; 
Costa with two pale spots, one at tip of subcosta 

and the other near the apex; apex of wing pale; 

fringe on posterior margin with one pale spot; 

hind tarsal I-IV apically banded. .... An. sinensis 
Costa with one or two pale spots, in two-spotted 


form, subcostal spot very small; wing without 
fringe spots or apical pale area; tarsi banded 


Beth Siteusis oo sk oe ye esd em 6 er ee An. pullus 
Palpi entirely dark «2. seeecceevces 4 


Palpi with four pale transverse rings; wing with 
four pale costal spots, the first and second 
small and near the base, the third large and 
near the junction of subcosta, and the fourth 
near the apex of wing; without basal pale bands 
on femora, tibiae and tarsi .....eee An. sineroides 


Wing with five pale spots on costal margin, two 

large ones on apical portion, a large one and 

two small ones on basal portion; fore tarsal 

Ill- V not pale banded « « «+e eee-e An. edwardsi 
Wing with four pale spots on costal margin, two 

large ones onapical portion and two small ones 

on basal portion; all fore tarsal segments pale 

ERTICIOICL d b--gb-w 600 te vee oeeee#ee An. koreicus 


TI FOURTH INSTAR LARVAE 


Outer clypeal hairs splitting into many branchlets 
(35 to 60) forming fan-shaped tufts «. « 2 
Outer clypeal hairs splitting into much less numer- 


ous branchlets fless than 20)... «ee »g3f 


Pecten without spines on teeth, long teeth darker 

brown than short ones; inner clypeal hairs 

proximate, long and single, dorsal surface of 

head usually showing four pigmented bands. . 

Sf ee pik ek a ete Sep ee a ew ae « An. sinensis 
Pecten with conspicuous spines on both long and 

short teeth extending to apex, long teeth darker 

than short ones; inner clypeal hair proximate, 

long and single, in some cases dichotomously 


branched toward the tip, dorsal surface of head 
usually showing three pigmented bands. . An. pullus 
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3. Cuter clypeal ibn splitting into 11 to 15 ae 
lets; inner clypeal hairs proximate, long and 
single; antennal hair with 4 to 7 branches; 
pecten with conspicuous spines on short teeth, : 
long teeth darker than short ones. .... An. Sineroides 

Outer clypeal hairs splitting into 4 to 6 branchlets 4. 


4. Prothoracic hair one branching near base; antennal 
hair short, branching near the middle; inner 
clypeal hairs, proximate, long and single; pec- 
ten with numerous fine, spines on short teeth 
and rarely a few spines at base of long teeth, 

long teeth not darker than short ones... An. kore icus 
Prothoracic hair one branching near apex; antennal — 
hair long, branching near base; inner clypeal 
hairs and pecten teeth same as those of ko- 

Ts icus e e ° e e e . e e e ° e e ° e e _An, (= dwardsi 


B.. Culicines. 


The detailed distribution of the culicine mosquitoes 
in Korea is not wel. known. ‘Ten species of Culex, eight spe- 
cies of Aedes and one species of Armigeres were reported 
from this country. ‘The following is a general discussion of 
these species. 


1. Culex sinensis Theobald, 1903. This is a me- 
dium-sized, brown mosquito and rare in Korea. The larvae 
breed in ponds, pools, or in stream beds. The females fre- 
quently invade houses during the night and vigorously attack 
man. This species has a low degree of suitability as an inter- 
mediate host of filaria. 


2. Culex bitaeniorhynchus Giles, 1901. Thisisa 
large yellow-brown species. In Japanese literature it is often 
referred to as bitaeniorhynchus var. karatsuensis. The larvae 
breed in fresh and clean water with filamentous green algae. 
Adults attack man both during the night and in the daytime. 
Filarial larvae do not fully develop in this species. 


3. lex whitmorei (Giles) 1904. This is a small 
species, dark brown with whitish markings. The larvae breed 
in clear fresh water pools with sandy bottoms containing 
much decayed vegetable matter. ‘The adults bite vigorously 
in the evening. This species is experimentally most suitable 
as the intermediate host of Wuchereria bancrofti. 


4, Culex hayashii Yamada, 1917. This is a small 
dark species and is not known to attack man. The larvae 
breed in pools and slowly flowing streams: It has been re- 
cently collected from Seoul. 


D. Culex vorax Edwards, 1921. This is a large 


brownish yellow mosquito with white markings. The larvae 
_breed in artificial containers or ground pools and are preda 


ceous to other mosquito larvae. The adults do not attack man 
under natural conditions. 


Af) 


6. Culex orientalis Rowers, 1921. This isame | 
- dium- sized species with spotted wings. The larvae have been 
collected from lotus ponds, ‘Springs, and lakes in China. The 
adults do os attack man. 


7. Culex tritaeniorhynchus Giles, 1901, This - if > ar ao 


small, dark reddish brown species. It is a common mosqui- 
to in Korea and attacks man at night. The larvae breed in va- 

rious habitats such as ponds, pools, ditches, rice fields, etc. 
It was found to have a low degree of suitability as the ‘inter- 
mediate host of Wuchereria bancrofti, but was reported to be 
infected with Japanese **B’”? encephalitis in laboratory as well 
as in nature. 


8. Culex vishnui Theobald, 1901. This is a small 
brown species with a banded proboscis and was reported to 
be rarely seen in Korea. The larvae breed in ponds, pools, 
rice fields, etc. Adults attack during the night. Filarial lar- 
vae do not undergo full development in this species. 


9. Culex pipiens pallens Coquillett, 1898. This 


is one of the most common domestic mosquitoes in Korea. It 
is a medium-sized, reddish brown species and is strongly 
anthropophilic, generally attacking at night. The larvae breed 
in almost any collection of water. This species is reported 
to be a. most suitable host of Wuchereria bancrofti (Yamada, 
1927) and both experimental and natural infection with Japane- 
se ‘*B’’ encephalitis was reported in this species. 


10. Culex vagans Wiedemann, 1828. This is a 
medium-sized yellowish brown species with striped legs. It 


is only recently that it has been collected from Seoul. Inthe ~ 


Japanese literature it is referred to as C. tipuliformis. The 


larvae breed in lakes, ponds, and pools with filamentous al- 


gae. Adults attack man during the night. This mosquito is 


reported as a suitable intermediate host of Wuchereria ban- ~ 


crofti (Yamada, 1927). 


11. Aedes flavopictus Yamada, 1921. This is a - 


small-sized species with banded tarsiand unbanded proboscis. 
It is very similar to the widely distributed albopictus, differ- 


ing only in the yellow-tinted sublateral and lateral mar kings 


of the scutum and in the male genitalia. The larval habitat of 
this species is now known. The adults are active blood suck 
ers but no information is available on its role in transmitting 
diseases. 


12. Aedes vexans nipponii (Theobald) 1907. This 


is a dark brown, medium-sized species with pale yellowish 
markings. The larvae breed in rather temporary rain pools. 
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‘The adults bite both by day and by night. This species is not 


a suitable intermediate host of Wuchereria bancrofti accord- 


_ ing to Yamada (1927). | 


j8. Aedes albolateralis (Theobald) 1908. This is 
a dark, medium-sized species with white markings. Both 
proboscis and tarsi are unbanded. The larvae breed in tree 
holes and bamboo stumps and the adults are daytime biters. 
According to Yamada (1927) Wuchereria bancrofti larvae only 
undergo partial development in this mosquito. 


14. Aedes togoi (Theobald) 1907. This is a rather 
large, dark brown species with yellowish white markings. 


‘The larvae primarily breed in brackish rock pools just above 


high tide, but are also found in fresh or nearly fresh water in 
artificial containers near the coast. The adults are persist 
ent biters and frequently invade houses during the day and 
lighted rooms at night. The species is reported to be avery 
suitable host of Wuchereria bancrofti (Yamada, 1927), and 
experimental infection with Japanese: ‘‘B’’ encephalitis was 
obtained in this mosquito (Mitamura et al. 1939; Chaginand 
Kondrat'yev, 1943). 


: 15. Aedes koreicus Edwards, 1917. This is a 
rather large species, dark brown, with gold yellow markings. 


_ Proboscis brown black, posterior tarsi with segments I to IV 
basally band¢d. This species overwinters in the egg stage. 


Eggs hatch when the weather becomes warm. Larvae breed 
commonly in household containers such as flower pots and 
barrels as well as in water pools. The adults bite during the 
day. Wuchereria bancrofti larvae do not fully develop in this 
mosquito (Yamada, 1927). 


16. Aedes dorsalis (Meigen), 1830. This is a 
cosmopolitan species butitis rare in Korea. The larvae 
breed in ground pools and marshes. The adults are very an- 
thropophilic and bite during the day. Wuchereria bancrofti 
larvae do not fully develop in this mosquito according to Ya- 
mada (1927). ; 


17. Aedes seoulensis Yamada, 1921. This is a 
black and white medium-sized mosquito. The larvae breed 
in tree holes. Yamada (1921) reported that the adults bite 
dur ing the day. Nothing is known of its role in disease trans- 
mission. 


18. Aedes chemulpoensis Yamada, 1921. This is 
a small black species with snow white markings. Itis alsoa 
tree hole breeder. The adults are vigorous daytime biters 
and filarial larvae do not fully develop in this species accord- 
ing to Yamada (1921). 
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19. Armigeres subalbatus (Coquillet), 1898 | 


This is a large black species with unbanded proboscis and 


tarsi. It is widely distributed in the Oriental region and has 
been reported from southern Korea. This isa very domestic 
Species and the larvae usually breed in very foul water and 
are predaceous on larvae of other mosquitoes. The adults 
are both anthropophilic and zoophilic and are persistent 
biters in the evening as well as in the shade during the day. 


Wuchereria bancrofti larvae do not fully develop in this spe-. 
cies according to Yamada (1927). | : 


KEY TO CULICINE MOSQUITOES IN KOREA 


ce, I. ADULTS © 


1. Tarsi with pale bands or marks ..ceecsecve 
Tarsi without pale bands or marks. . . « « ee « i 


ae Proboscis: with a pale median band. . «ee -eee 
Proboscis without a definite pale median band. . 


On Ww co H DO 


a: Palpus in female entirely dark. ..2eecececee 
- Palpus in female marked with white ......ee 


4, Scutum with anterior portion clothed with white 
scales, hind tarsi with basal bands on I - IV 
and apical bands onI- Ile ee 2s eee Ae. seoulensis 
Scutum with yellowish linear markings; hind tarsi 
with only basal bands on I-IV .-. ee Ae. koreicus 


S: Last hind tarsal all white. . eoeceeee ese & @ @ 6 
Last hind tarsal not all white ...e-2cecercecee . 8 


6. Scutum with a silvery median stripe andsome pale 
._- yellowish short lines; male genitalia with ~ 
side piece nearly twice as long as broad; clasp- 
er with a long subterminal. articulated spine. 


eet wlh ek ie 6 ele Ss ewe 0 6 0.9 « © AC. -Tyavopiceic 
Scutum with white markings but without median 


Stripe «e«e«ececersereereseeereveee 7 


vi% Scutum with a median small white spot at anterior 
margin, a small white spot at each antéro- 
lateral angle, a large semi-lunar white patch 
at each side, a medium-sized white spot in 
front of wing base, a pair of narrow sublater al 
white stripes on posterior half, and a small 
white spot in front of ante - scutellar space; 
' tarsal bands basal; abdominal bands basal 
e 6 te © 6 6 06 6. 6 6 OF 0 Oe 6 6 € Ae. chemulpoensis 
Scufum “with 4 narrow brown central stripe anda 
broad brown continuous margin; with scaling 
speckled with dark scales; tarsal bands cover- 
ing joints; abdominal tergites with both basal < 
and apical bands ..+«+se+seerere Ae. dorsalis 
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8. 


-‘Tarsal bands covering joints; scutum withalinear 


10. 


is 


12. 


13. 


15. 


ot § : 


eee Bp 


e ‘ 


pattern of whitish scales; proboscis entirely a 
- dark; abdominal tergites basally banded... Ae. togoi 
Tarsal bands basal, not covering joints, scutum pe 
variegated but without definite lines; proboscis 
‘broadly light yellowish at middle; abdominal 
tergites with basal white band and a median 
white patch extending over apical half of each 


segment «e«ecereee eee ee @ Ae. vexans nipponii — 


Wing with numerous white scales. « - « « «ee 16! 


Wing scales all dark . «2.2 ee eee ee eee 11 


Abdominal pale band apical; wing speckled equal- 
ly with numerous pale anddark scales; anteri- 

- or two-thirds of scutum with whitish scales in 
‘contrast with dark scales on the posterior 
third; femora and tibiae mottled but without 


conspicuous pale spotS «+«+«+s.-e-e C. bitaeniorhynchus 


Abdominal pale band basal; wing with three 
whitish costal spots, the first extending over 
vein four; scutum with indistinct dark brownish 
linear markings; femora and tibiae with» 


distinct apical pale spots . 2... «+e C. orientalis 


Tarsal bands covering the joints ........ 12 


Tarsal bands basal; scutum scales whitish, with 
three anterior posts and two elongated pos- . 
terior spots, dark brown; abdominal bands 
basal, much broadened medianly forming a 
large triangle. - ++ eee ee ee eee C. whitmorei 


Anterior surface of mid-femur dark Scaled; ab- : 


dominal pale bands basal; scutal scales prin - 
Cipally brownish « «+ + ++e+es+seeeeee 13 
Anterior surface of mid-femur speckled with pale 
scales; abdominal pale bands apical; anterior 
_two-thirds of scutum pale scaled with three 
dark brown spots, posterior third dark brown 
. e . s ° ° e ° e . ° * @ . . ° > . e . - e e ONE sinensis 


Vertex with upright forked scales all dark; scutal 
scales minute and coppery brown; proboscis 


With pale scales at base +> ++-+-+-+ CC. tritaeniorhynchus — 


Vertex with upright forked scales dark at sides 
and white toward mididle; scutal scales some - 
what shaggy, mixed coppery brown and brown- 
ish yellow; proboscis without pale scales at 


BESS Bare ea Neu wiie Wk ieirw ell elgereteeseel: « Cc. vishnui: 
Abdominal tergites- unbanded; proboscis and pal-. 

pus entirely dark. 2» 1» e+ eee se ee ee 15 
Abdominal tergites pale banded ...-2-e-.ee-e 16 


Abdominal tergites entirely dark; scutum dark 
reddish brown with antero-lateral portion 
paler; scutellum with all scales narrow, 
pleuron without patches of broad overlapping 


pale seales. © OSS. Be er en a eS Oe La hayashii e: 


F 
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Ue Tk 5 ys tee oy 
Abdominal tergites. with eee ‘waite patches; 
ae Scutum coppery brown with a distinct pale yel- | 
- lowish margin; abdominal sternites with dark 
ae apical bands; hind femur white at apex on outer 

Xe side; lower mesepimeral bristles ave . Ar. subalbatus 


16.  Scutellum with broad and appressed scales; ab- ee ak 
& dominal bands on segments IJ to IV incomplete 5 Ae AY 

medianly; proboscis and palpus dark; scutum 

with a large anterior white spot which in fe- ~ 

male is divided into two spots ++ °* * Ae. albolateralis 


Scuiellum with all scales narrow; 2cvdominal bands 
on segments II to IV complete and broadened 
BISA) 6 a 6. bie 0a We ae es eto fe € LY 


17. Abdominal bands apical; with four or more lower 
mesepimeral bristles; outer surface of hind . 
femur with pale and dark scales evenly mixed C. vorax | 

Abdominal bands basal; lower mesepimeral Sete 

‘ bristles less than EGU eo vie sia cee tele catvense ° 18 


18. Fore and mid-femora and all tibiae with a longitu- : 
: - dinal stripe in front; scutal scales yellowish 


DOWD je0 6 (ee 6) 6 0010 60 0 + 0 0 0 88 C. vagans- 
Femora pale beneath, all femora and tibiae with = 
apex white; scutal scales reddish brown . -« 3 


Pie ee eh we be ee tklale we lee ec Cs Dipigne -palleme 


ll. FOURTH INSTAR LARVAE. 


1. Siphon with pecten and ventral-lateral hair tufts; 
antennae longer «e«ececserervcvvee ov s =e 
Siphon short, without a pecten and ventral-lateral : 
+ hair tufts; antennae short, with shaft bare ex- ee 
‘ cept for one small-hair at middle; comb teeth * 
fringed with hairs on both sides; ‘front hair A 3 
usually of three fairly long branches, B, C, and - a 
d placed far pale ea ites e ele eb ore Ar. subalbatus 


2. at phon with only one pair a ventrat-lateral hair 


inJ1eS a Sy ae ene ta ene mee Gen. Aedes Vcuens Sr 
_ §iphon with several pairs of ventral-lateral hair ] 
a i 1 2 ee a eae Gen. Culex: esecese ; 1O7s 


3. Comb in a single or partially double row .... 
Comb in an irregular patch . gh eves Wee: wtcu ok 


oOo Ne 


Body without obvious stellate hairs .....eee 

Body with numerous stellate hairs on both dorsal 
and ventral surface; comb of 6 to 10 laterally 
dentated teeth ina single row; siphon tube 
about three times as long as diameter at base; 
with a row of about 15 dentated teeth from base os 
to middle; antennal hair simple; anal papillae 

long, about five times as long as anal plate.. 

tee ee ee ee ee ee ee ee we 6A. Che mulpoensis 


\ ES, 


* sich of S c. orientalis has not been described. Ags ait 


td 


4S 


ed 5.  Pecten teeth fairly regularly spaced; comb of 8 to 
ae 12 large teeth ina single row. .. ee ese « 
ds One or more distal pecten teeth more widely 
spaced, comb of about 10 to 14 sharp-pointed 
teeth in one or two irregular rows; antennal 
hair with about 7 branches»... Ae. vexans nipponii 


es 6. Pecten of 7 to 14 small teeth; shaft of antenna 
: smooth, with a single hair; ’ siphon more than 
three times the length of ’ diameter at base, 
tuft of 4 to 5 branches; antenna about eight 
times the length at greatest breadth; fig. lh 


eat often three-branched. «+ +eeee Ae. flavopictus 


Pecten of 15 to 24 rather small teeth; shaft of an- 

& tenna spinose, hair tuft with 6 to 7 branches ; 
head hairs A, B, and d in a transverse row, 
C directly behind B, A with 6 to 8 branches, 
B with 4 to 10 pranches, Cwith 5 to 11 


branches and d with 7 to 10 branches; siphon 
* 3 to 34 times the length of diameter at base 


Bt ei Si make IM aera i Nae ag daar te tae Ae. albolateralis 


7... Head hairs B and C both branched. ... see « 
a Head hairs B and C both single; comb in a tri- 
ct angular patch of about 25 to 30 scales; pecten 
a ; of evenly spaced teeth extending to near the 


middle, tuft multiple .. ..«.se-«e Ae. 


a eee 8. Abdomen without stellate hairs oesreeseee ° 
Abdomen with some stellate hairs; antennal hair 
single or branched into two from base, situ- 

ated beyond the middle of shaft; head hairs all 
ag branched except e which is single and long, d 

ei } about as large as A and B; siphon about three 

; times the length of diameter at base, pectenof 
~ ; 20 to 22 laterally fringed teeth. . . Ae. 


9. Apical few pecten teeth much longer than those 
at. ‘toward base of siphon; siphon tuft large; 
BS. reaching far beyond apex of tube .. 

es Apical few pecten not conspicuously longer than 
Sates _those toward base of siphon; siphon tuft not 


Se : 10. Comb ina patch of many teeth .. . oe aS 
Ne, Comb in a single or partially double row * of not 
Aad ; more than eight teeth eo 8 ee oeereee er @ 


ae 11. Pecten not extending more than half the length of 
tube; mouth brushes not prehensile . . . « « « 

“ Pecten of 7 to 11 teeth, extending almost the 
entire length of tube, ventral tufts as long as 

= tube, Siphon 1.2 to 2.5 times the length of 
Bes diameter at base; gills short; mouth brushes 
ay ; thickened and prehensile; comb of 35 to 45 
fringed teeth; antenna short, shaft smpoth 
with a single short hair at about a third from 


he US gi Ss ee ewes en Sw ye a ee ee ees 
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reaching beyond apex of tube .... Ae. 


8 


dorsalis 


9 


seoulensis 


Ae. ° togoi 


koreicus 


iS a, we 2 
12. Head hairs B andC or at least Breaching beyond As 
apex of head .%. 2 2 e's eee wee ew cee 1s> 
Head hairs B and C short, not reaching beyond jo as 
apex of head; antenna curved, witha large “ 
hair tuft at apical third of shaft; siphon slender eee. 
5.5 times the length of diameter at base; ; . 
pecten of 11 to 15 long teeth with lateral denti- ce 
NR ea ak eee Tet et geek wee we Oe c. hayashii me 


13. Preclypeal spines stout, black and usually straight, 
siphon about eight times its basal diameter 
andusually with five pairs of hair tufts, hardly 
longer than median diameter of tube ..... 
ek kee! 6 Se we a, 6 ee eee C. tritaeniorhynchus 
Preclypeal spines slender, pale and curved; si- ' 3 
phon about five times its basal diameter and oe ns: 
usually with four pairs of hair tufts, much : mi 
longer than median diameter of tube ..... 
Sake bide te Ae abe 6 a te oa eee C. pipiens pallens 
e e e = . ° ° se . e . e . es es e e . o8 Vapans 


14. Antennal tuft inserted at or before middle of shaft; ! 
siphon six to eight times the length of diame- : 
ter at base and with four pairs of small hair r 
-tufts e e ° ° -s@ e J e e . e ° e . ° 2 ° ‘e e ° e 15 
Antennal tuft inserted beyond middle of shaft; si- 
phon four to six times the length of diameter 
= at base and with more than four pairs of hair 
$ é tufts ° . e e e . . ss es es e e e s ° ° e e ° e e 16 


15. Subapical antennal bristles inserted close to api- mH 
cal ones; mentum bordered with a large num- Sareshs 
ber of minute teeth; comb of five to six large i ee 
sharp teeth irregularly arranged; pecten of 
three to six small indistinct transparent teeth- : . 
Gee Oo SNe? C2 ee | Ce OY Ee Cc, bitaeniorhynchus 

Subapical antennal bristles placed nearly half way 
between apex of antenna and shaft; mentum bok 
With some large teeth toward apex; comb of ane 
four to six large sharp teeth arranged more eee 
or less in a row; pecten of two to four very 
small teeth placed close together... jo sinensis 
16. Siphon with six to seven pairs of rather small | 
tufted hairs along posterior border and two 
small pairs of lateral hairs of two to three 
branches; anal papillae not pointed; dorsal 
pair a little longer than ventral pair; head 
. comparatively large; head hair A conspicuous- ; é 
Sy: e By OME Ry Ghee wie a ie alee eves C. vishnui ce 
Siphon with five to six pairs of two-branched, fair- 
ly long, subplumose hairs along posterior way 
border and two pairs of lateral two-branched sinh 
shorter hairs; both pairs of anal papillae point 
ed and of same length. . «eee © C. whitmorei 


2. BITING MIDGES (HELEIDAE (CERATOPOGONIDAE)) 


This family contains the small and delicate blood 


sucking gnats. A few genera are known to be noxious to man. 
Only a few species of Culicoides have been reported to trans- 
mit filaria which are nonpathogenic to man. In Japan, as well 
as in Manchuria, this family is represented by a number of 
species, but in Korea only two species, Culicoides miharai 
Kinoshida and C. sugimotonis Shiraki, have been reported. 


C. miharai is very common in southern Korea, espe- 
cially around the region of Mokp'o (ujito, 1938, 1939). It is 
densely inhabited in the littoral zones of the southern coast 
of the country where, during certain periods of the year, it 
appears in great numbers and attacks man and his animals, 
causing considerable damage. Its troublesome nature and 


habits have become legendary among the inhabitants. Thefly 


population begins to increase in the latter part of April and 
first part of May, and reaches its climax in the middle of June. 
A second swarming begins during the latter part of July, 
reaches its maximum between the latter part of August and 
the first part of October, and ends approximately the first of 
November. The flies are most active in the evening. They 
prefer to attack the parts of the body where sweat is promi- 
nent or the portion thickly covered with hairs. The affected 
parts invariably become very itchy for several days. Travel 
ers usually suffer mostly from these insects. 


C. sugimotonis (C. arakawae Matsumura) is 2 com- 
mon species in Japan and is listed as occurring in Korea by 
Tokunaga (1943). It attacks fowl principally. It is attracted 
by light into houses where it will also attack man. 


A nonbiting species, Forcipomyia breviforceps was 
described from Mokp'o by Tokunaga, 1940. 


3. HORSE FLIES (TABANIDAE) 


Tabanid flies are well-known pests of horses, cattle, 
and other animals and often are extremely annoying to man. 
In addition, they may play an important role as carriers of 
certain diseases, such as tularemia, anthrax, and loa loa 
in man, and trypanosomiasis in horses and cattle. ‘The flies 
- are numerous and widespread in Korea. Twenty-two species 
have been reported from,this country (Okamoto, 1924; Shiraki, 
1932; Olsoufiev, 1937; Kono and Takahasi, 1939), viz: 
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F. ~~ 


Chrysops (Chr hrysops s) dissectus i cew 
_ Chrysops eOheysans s) Suavis Loew — 


; ares sops (Chrysops) validus Loew 
- Tabamus (Tylostypia) ast astur Erickson 
Tabanus (Tylostypi ia) confinis 


Zetterstedt 


Tabanus (Tylostypia) brevis are 


~~~ Olsoufiev 


Tabanus (Tabanus) amoenus Walker 


-’ Tabanus (Tabanus) budda Portschinsky 
- Tabanus (Tabanus) chrysurus Loew 


Tabanus (Tabanus) coreanus Shiraki 


Tabanus (Tabanus) galloisi Kono 
and Takahasi 


Tabanus (Tabanus) griseus griseus 
.  Bvober 


- ‘Tabanus (Tabanus) griseus pallidi- 
~ Ventris ris Olsoufiev 


a (Tabanus) mandarinus Schiner 


Tabanus (Tabanus) yao Macquart 
Chry sozona antennata Shiraki 


Chrysozona koryoensis Shiraki 
Chrysozona nana Olsoufiev 


Chry®ozona peculiaris K6no and 
Takahasi 


Chrysozona tamerlandi Szilady 
Chrysozona tristis Bigot 


49 


“ LOoCuiiry. 


= — 


\ 


Kangnung - ae : < 
‘Wénsan, Cheju-Do : 
Korea, ee ee F : 
Korea 


Maengsan 


Maengsan 


Korea 

Suwon, Chaeryong, Kangniing 
P'yOngyang, Kyongsong r 
Changja-San, Cheju-Do 
Chaeryong, Myo pang-San ° 


Sogwang-Sa, Sobaek-San, — 
Suwon : 


Suwon 
Chaeryong, Suwon, Ka- San 


Korea : i 
Seoul, Suwén, Cheju-Do 
‘Seoul, Suwdn, Chaerydng _ 


Changja-San, Chaery Sng, 35 
Suwdn 


Korea 


Korea 


Suwon 
Korea 


Cheju-Do 
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~ Although the females of all species will attack man 
and in taking a blood meal produce an ugly painful wound, 
which heals with difficulty, there is no report of disease 
transmission by these flies in Korea. 


: 


4. MUSCOID FLIES 


Muscoid flies in Korea are numerous both in actual 
numbers and in number of Species. This group of flies in- 
cludes the house- frequenting species. With the exception of 
the genus Glossina which is known to be the vector of African 
sleeping sickness, these flies do not serve as hosts of human 
parasites. However, many species serve as mechanical car- 
riers of such diseases as dysentery, typhoid fever, cholera, 
etc., and in many species the larvae may be tissue parasites 
of man, producing myiasis. The important house-frequenting 
species in Korea are!‘ Musca domestica, Muscina stabulans, 
Fannia canicularis, F. scalaris, Stomoxys ‘calcitrans, Calli- 

phora lata, C. erythrocephala, Scatophaga stercolaria, Sarco- 
haga carnaria, §. irrequiata, Ophyra nigra, Lucilia sericata, 
and Sepsis sp. (Kobayashi, 1927). Musca domestica is “is the 


most abundant house-frequenting species in Korea. Muscina © 


. stabulans, Fannia canicularis, F. scarlaris, Lucilia sericata, 
Sarcophaga ‘irrequiata and Ophyra nigra are also common. 


The most prevalent season was from late spring to 

early summer, and again in autumn. The population showed a 
_ remarkable decrease in mid-summer when the weather is wet 
Most of the species overwinter in the adult stage and swarms 

_of flies occur even during the winter months in many parts of 
the country. This is probably due to the method of the heating 


system practiced by the Koreans. Hotand dry air in the houses. 
during the winter months favors the overwintering of adult - 
flies and results in their early prevalence in the spring. Mus. 


ca domestica, Muscina Stabulans, Mesembrina sp., Scatopha- 
ga stercolaria and several species of Anthomyid overwinter 
in the adult stage. Calliphora lata overwinters in the adult 


stage and is able to continue breeding in the winter. F 
canicularis and F. scalaris seem to overwinter both in a 


adult and pupal stages. Species of Lucilia and § Sarcophaga and 
Stomoxys calcitrans overwinter in the pupal stage,and O Oph yra 
nigra in both pupal and larval stages (Kobayashi, 1922). 


s 


5. FLEAS (SIPHONAPTERA) 


Fleas are wingless insects which live as ectopara- 
sitesonmammalsand birds. In general, different species of 
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- fleas are fairly closely confined to their particular hosts, 
but many species 17ill readily attack others when their normal 
hosts are not available. The fleas of medical interest are 
those which are commonly found on rats and other rodents 
which are subject to plague and murine typhus and those which 
may attack man. Nagahana (1937-38) made an extensive sur- 
vey of ratfleas in Korea from April to October 1936. From 
3,753 rats collected from 19 localities all over Korea, 29,328 
fleas belonging to 11 species were discovered. Xenopsylla 
Cheopis and Monopsyllus anisus (Ceratophyllus) were most 
numerous and widespread. 


The following records show the fleas collected on 
rats by Nagahana: 


Xenopsylla cheopis (Rothschild), 1903. This is © 
a cosmopolitan species and most common and widespread in 
Korea. It is especially common in the northern part of the 
country. Nearly 50 per cent of the specimens collected by 
Nagahana from all over Korea belong to this species. Nearly 
60 per cent of those collected from the Port of Pusan and over 
80 per cent of those collected from Sinbiju belonged to this 
species. This species is also known to be the most common 
transmitter of bubonic plague and murine typhus. In Korea 
the species is found throughout the year but most numerousin 
August and September. The population decreases abruptly in 
October and remains low until June when it greatly increases. 
This species has been collected from the following localities: 
Chinnamp'o, Ch'dngjin, Chongju, Ch 3rwon, Hamhiing, Inch'6n, 
Kwangju, Kunsan, Kydngsong, Mokp'o, Pusan, P'ydngyang, Sa- 
riwdn, Sintiju, Songjin, Taejon, Unp'ySngmy6én, Wonsan, and 


v 


Yosu. 


Monopsylla anisus (Rothschild), 1908. This is 
also a very common species and is widespread in Korea. 
About 38 per cent of the fleas collected Ly Nagahana were 
M. anisus. This species is also capable of transmitting pla- 
gue. This species is most prevalent in the latter part of 
spring and the population begins to decrease in summer when 
the number of X. cheopis beginsto increase. This species has 
been collected from the followin localities; Chinnamp'o, Ch'- 

ngjin, Chonju, Chi orwon, Hamhung, Inch'on, Kwanju, Kunsan, 


Kyongsong, Mokp'o, Pusan, P'ySngyang, Sariw6n, Sintiju, 
Songjin, Taejon, Unp'yongmyon, Wonsan, and YS8su. 


Leptopsylla musculi (Dugés), 1832. This is the 
third common species ofrat-fleas in Korea but it ismuch less 
numerous than the two preceding species, representing less 
than 11 per cent of Nagahana's collection. It is more common 
in southern Korea than in north Korea. The species is also 
collected throughout the year but is more prevalent in May 
and October. It has been collected from the following locali- 
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ties: Chinnamp'o, Chonju, Inch'oén, Kunsan, Kydngsong, 
Mokp 6, Pusan, P'ySngyang, Sariwdn, Sinviju, Sdngjin, Taejon, 
Unp'yongmySn, and Ybsu. 


Nosopsyllus fasciatus Bosc,1801 (Ceratophyllus). 

This is an uncommon species in Korea. It is found at the sea- 
ports of the east, south, and southern part of the west coast 
and is more numerous in May. It has been collected from 
Ch'Sngjin, Kunsan, Mokp'o, Pusan, S8ngjin, WSnsan, and Ydsu. 


' Ceratophyllus curvispinus Miyajima and Koid- 
zumi, 1909. This is a rare species collected on rats. It has 
been collected from the Port of Pusan, Kydngsong, and Unp! - 
‘yOngmyon. 


Ctenocephalides canis (Curtis), 1826. The dog 
flea is probably common and widespread in Korea but they 
are rarely collected from rats. Nagahana reported it on rats 
from Hamhung, Kyongsong, Pusan, and Sinuiju. 


Pulex irritans Linnaeus, 1758. The human flea 
is probably also common in Korea, but has een collected on 
rats only from KySngsdng, Sariwdn, and Sinuviju. 


ae In addition to the species discussed above, Nagahana 
also collectedtwo species of Ctenophthalmus (one of which was 
provisionally determined as Ct. agyrtes), one species of Rha - 
dinopsylla* (from Sintiju), and one species of Hystrichopsylla 
which was suspected to be H. tripectinata (from Kydngsong ). 
Ct. agyrtes (?) was collected from Ch'drw6én, Hamhting, Inch- 
On, Kyongsong, Sariwon, and Unp'yéngmyon and the other spe- 
cies of Ctenophthalmus from Sintiju. A number of Neopsylla 
bidentatiformis Wagner and a species of Ischinopsyllus were 
collected from Sinkiju. Two specimens of Stenoponia sp. were 
collected from Unp yongmytn on the outskirts of Kydngs6ng. 


6. LICE (ANOPLURA) 


Body louse, Pediculus humanus corporis, is wide 


spread in Korea, especially among the poor people. Its role. 


in the transmission of epidemic typhus and relapsing fever is 
wellknown. The head louse, P. humanus capitus, and the crab 
louse, Phthirius pubis have also been found in Korea (oi, 
1932) and are probably widespread. 


7. BEDBUGS (CIMICIDAE) 


Bedbugs are the best known human biters of all the 
true bugs (Hemiptera) throughout the world. They ordinarily 
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attack man oer the dark and hide themselves in crevices of 


walls and beds and seams of bedding in the daytime. Usually 
the bite produces a small,. hard swelling or may even be ac- 
companied by an edema and a disagreeable inflammation, 

causing restlessness and loss of sleep to the victims. How- 
ever the effect of the bite depends greatly on the susceptibi- 
lity of the individuals attacked. Some persons are so little 


affected that they may be wholly ignorant of the presence of 


even a large number of bugs. The role of bedbugs in the 
transmission of diseases to man is still uncertain. Thereis 
experimental evidence to show that they are capable of trans- 
mitting a number of diseases, such as, relapsing fever, kala 
azar, plague, and tularemia, but there is no convincing evi- 
dence that they are the natural vectors of the disease produc- 


_ing agents although they may serve as mechanical carriers. 


It is interesting to note that both the common bedbug, 
Cimex lectularius, and the tropical bedbug, C. hemipterus, 


are re widespread in Korea. The presence of the latter species 


is probably due to the heating methods practiced in the houses, 
Nagahana (1934) reported the collection of the two species 
from the following localities: 


Cimex lecturarius: 


Kyongsang-namdo: Ch'angwon, Changnyong, Chinju, Ha- 
dong, Haman, Hydpch'dn, Kdch'ang, 
Kosong, Kimhae, Masan, Miryang, 
Namhae, Pusan Sach'don, Tongnae , 
Tongyong, UirySng, Ulsan, an d 
Yangsan. 


. KySngsang-pukto: Andong, Chilgok, Ch'Sngson, K tm- 


ch'dn, KySngju, KySngsan, a oha g, 
Sangju, Sdnsan, Tae , Talsong, - 
song, YSngeh'8n, Y neju, and Vesa 
yang. 


Chélla-namdo: Changhting, Cheju, Haenam, Hamp! - 
yong, Kangjin, Kohting, Kurye Kwang- 
ju, Mokp'to, Muan, Naju Pos8ng, Tang 
yang, Yongam, and Yongewang. 


Ch&lla-pukto: Changsu, Chongitp, Chghiu: Iksan, 


Koch 'ang, Kimsan, Kunsan, Muju, 
Puan, and Sunch'ang. 
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Cimex hemipterus: 
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P' yOhgan-namdo: 


Pryéngan-pukto: 


Hamegyong-namdo: 


Hamegydng-pukto: 


KyS5ngsang-namdo: 


Kydngsang-pukto: 


ee Chdlla-namdo: 


Ch8lla-pukto: 


Ch'ungch' ong-pukto: 


Chtungch'ong-namdo: 


Ch ‘ungch 'ong-namdo: 


Asan, Ch'onan, Hongsong, Kon gju, 
Nonsan, Porydng, Puyo, Sdch'dn, 
Taejon, and Tangjin. 2 


Chech'$n, Chinch'on, Koesan, Okch'- 


On, Poun, and Yongdong. 


Ich'Sn, Inch'dn, Kaesong, Kanghwa, 
Koyang, Kumy 0, Kydngsong, Plaju, 
Sihung, Suwon, Yangju, and Yoju. 


Ch'drwdn, Ch'unch'on, Hoengsong, 
Hoeyang, Hwach'on, Kosong, P'yong- 
gang, Ulchin and Yanggu. 


Chaerydng, Changyon, Haeju, Hwang- 
ju, Pongsan, Sohung, Songhwa, Ullyul, 
and Yonan. 


Anja, Chinnamp*o, Chunghwa, Kaech'- . 


On, Kangdong, Kangso, Maengsan, 
Plyongyang, P yongwon, Tagdong, 
(Daido), Yangdok, and Yongwon. 


Ch' angsong, Ch'osan, Chongju, Hugh’ - 


ang, Huich'on, Kanggye, Pakch' on, 
Uiju, Unsan, and Wiwon. 


Anbyon, Changj in, Chongp! yong, 


Hamhiing, Hongwon, Kapsan, Puck- 


ch'§ng, Pungsan, and Tanch'on. 


Ch'ongjin, Chon song, iicku, Ky- 


Onghing, Kyongsdng, KyOéngwon, and 


Purydng. 


Ch'angwSn, Hadong, Haman, Ham- 
yang, Hydpch'dn, Koch'ang, Kosing, 
Ktimhae, Miryang, Sach'on, Tongnae , 
Uirydng, Ulsan, and Yangsan. 


Chilgok, Ch' dngdo, Kumch! - 
on, Ky& ju, Mun'tgyong, Sangju,- 
Sdénsan, Uiséng, YSng'il, Yongch'dn, 
and YShgyang. 


Andong 


~ 


Changhting, Haenam, Kangjin, Ko- 
hting, Kurye, Mokp'o, Muan, Naju, 
Posong, Tanyang, and Yonggwang. 


Changsu, Chdnju, Iksan, Koch'ang, 
Muju, Puan, and Sunch ‘ang. 


Asan, Ch'dnan, Ch! dngyang, Kongju , 
Nonsan, Poryong, Puyo, Soch' on, 
SSsan, Taejon, and Tangjin. 


Chech'$n, Chinch'én, Ch’ ongju, Ch' - 


ungju, Koesan, Okch'on, Poun, and 
YUngdong. 
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Cimex hemipterus: 


Kydneggi-do: Ich'sh, Kimp'o, P'aju, Sihting, Su- 
wSn, Yangju, and Yoju. 


Kangwon-do: Chongson, Ich'dh, Inje, Hoengséng , 
Hoeyang, Kos&ng, Keehiiwe: P ' yong- 
chrang, PtySnggang, Ulchin, and 
Yanggu. 


Hwanghae-do: ChangySn; Chaeryong, Hwangju, So- 
am Songhwa, Suan, Yonan, and 


Ptydngan-namdo: Anja, Chinnamp o, Chun hwa, Kaech'- 
Sn, Kangdong, Kangsé Maengsan, 
Pyongyon, Songch'on, Taedong (Dai- 
do), T3kch'on, and Yongwon. 


P WWngan-pukto: Chtangsdng, Chasong, Chongju, Ch'!. 
osan, Huchtang, Huigh'on, Kanggye, 
Pakch'on, Sonch'dn, Uiju, and Unsan. 


HamgySng-namdo: Anbyén, Changji 
: gjin, Chdngp' yong, 
Hamhiing, Hongwén, Kapsan, Mount 
ch'%n, Pukch'ong, P'ungsan, and 
Tanch'on. 


Hamgydng-pukto: Chongsing, Kilchu, Ky6nghting, Ky- 
Sngsong, Kydngwén, and Purydng. 


These two species can be separated as follows: 


Body brown; lateral margin of prothorax conspicuously 

explanate anteriorly; hairs on prothorax retrorse, C. lectularis 
Body dark brown, lateral margin of prothorax not ex - 

planate, hairs of prothoraxerect....... C. hemipterus 


8. POISONOUS MOTHS (LEPIDOPTERA) 


Many species of moths, in addition to the damage 
they do to crops and vegetables, are injurious to man and his 
animals by their poisonous hairs. The larvae, pupae, or 
adults of these species are covered with numerous hairsor 
setae connected with poisonous glands. ‘These hairs or setae, 
when in contact with the human body, cause severe pain and 
inflammation which lasts from several hours to several 
weeks, depending on the various species of the moths and the 
individual susceptibility. 


A number of poisonous species are found in Korea. 
These include: Parasa sinica Moore, P. consocia Walker, 
Marosoideus flavidorsalis Staudinger, Microleon longipalpis 
Butler, Dendrolimus spectobilis Butler, D. undans excellense 
Butler, Gastropacha quercifolia Linn., Nygmia subflava Brem- 
er and Arctornis xanthocampa Dyar. Among these, Nygmia 
subflava (Euproctis flava Bremer) is reported to cause the 
greatest damage in Korea as well as in Japan. 
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The moth often occurs in great numbers in early 
summer to early fall. Heavy damages, caused by the poison- 
ous hairs of this species to man and domestic animals, were 
reported in Hamgyong-pukto in 1930, in Hwanghae-do in 1935, 
and Kyonggi and Hwanghae-do in 1936 (Okinomi, 1936; Ueda, 
1938; Tokunaga, 1943). The moth is about 12 to 16 mm. long 
with wing expanse of 30 to 45 mm. The male is smaller and 
slenderer than the female. Except for the margin of the 
Wings,its whole body is covered with beautiful yellow powder 
Which is composed of scales, hairs, and setae. This powder 
when in contact with the human body causes extreme itching 
and results in urticarial dermatitis, which often lasts two to 
three weeks. The moth has wide distribution and is found on 
the Japanese main island, Manchuria, and Siberia. 


9. TICKS, MITES AND SCORPIONS (ARACHNIDA) 


A. Ticks (Ixodoidea) 


Although ticks have been proved to becarriers of 
several diseases of man and animals, at the present time 
there is no available information concerning their medical 
importance in Korea. Tick-borne encephalitis occurs through- 
out the wooded areas of the Maritime Krais of U.S.8.R. which 
borders Korea at her northeast corner. ‘‘Haemorrhagic 
fever’’ which is suspected to be transmitted by ticks is report 
ed in Manchuria. These diseases, as well as their tick vec 
tors, may easily be introduced into Korea if they havenot 
already been brought into the country. ‘Ticks also serve as 
vectors of relapsing fever, tick-borne typhus, tularemia, etc. 


Eight species of ticks have been reported from Korea, 
as follows: 


Argas vespertilionis (Latreille) is reported from 
Korea by Kishida (1933). This tick occasionally attacks man 
in Africa. 


Boophilus decoloratus Koch is called the ‘“‘blue 
tick’’ and is found in South Africa, transmitting the cattle dis- 
eases, redwater (braxy) and gallsickness (anaplasmosis). It 
also transmits spirillosis affecting horses, cattle, and sheep. 
Isshiki (1984) found it on cattle along the coastal region of 
southern Korea. 


Boophilus (Palpoboophilus) minningi Kishida. 
Kishida described this tick on cattle in Korea, in 1936, but 


detailed information regarding this species is not available. 


o6 


Dermacentor albopictus (Packard) (=D. varie- 
gatus Marx and Neumann) is a one-host tick. The larvae and 
nymphs feed on the same large animals as the adults and do 
not drop for ecdysis. It can carry spotted fever experiment- 
ally but probably does not do so under natural conditions. 
Isshiki (1934) also reported this tick on cattle in Hamgyong- 
pukto of north Korea. 


Haemaphysalis bispinosa Neumann is widely 
distributed from India to Siberia (Vladivostok) witha very 
wide host range, including man. It is found throughout Korea. 


Haemaphysalis concinna Koch is also a wide- 
spread species and is distributed throughout Europe and East 
Asia. Its hosts include sheep, deer, hedgehogs, dogs, cattle, 
and horses. It is found in the northern part of Korea. 


Ixodes acuminatus Neumann is a European spe- 
cies and has been collected on rats. Isshiki (1934) found it on 
cattle in central Korea. 


Ixodes ricinus (Linn.) is a cosmopolitan species 
and has no host specificity. It is found on all mammals as 
well as on many birds. Its bite causes tick paralysis and it 


is also incriminated in the.transmission of piroplasmosis of 
cattle and dogs in various regions. This species is foundin 
the northern part of Korea. 


Haemaphysalis flava Neumann and Rhipicephalus 
Sanguineus (Latreille) were also reported in Korea, but the 
source of information cannot be verified. However, as these 
are both widespread species and both are found in the neigh 
boring areas, their occurrence in Korea is to be expected. 
R. sanguineus is the common dog tick which has an extensive 
host range, and is found wherever man lives with dogs. It 
is a vector of anaplasmosis and also causes tick paralysis. 
Haemaphysalis flava is widely distributed in Japan, Formosa, 
India, and Ceylon and has a wide host range. It is report- 
ed to be the vector of tularemia among wild hares in Japan. 


B. Mites. 


Although there are no available reports on mites in 
Korea, these small parasites are undoubtedly present in this 
country. Saito (1930) reported a species of Liponyssus, prob- 
ably L. bacoti, which is parasitic on rat and attacks man in 
Korea. ‘The bites of this mite were reported to cause 39.50 
to 40° C. fever in 2 days and in some cases caused cramps 
and cyanosis (?) during the second day. A certain amount of 
extract from the mite injected in a marmot will produce 
fever in the animal. The mite is widespread in this country. 
Trombicula akamushi which transmits scrub typhus in Japan 
may also occur in Korea. 

of 


C. Scorpions. 


A very poisonous species of scorpion, Ruthus mar- 
tinsi Karsch, is found in Korea. This scorpion is dark green 
on the dorsal side and yellowish on the ventral, attaining a 
length of about 60 mm. It often invades houses during the 
summer. Its sting is very painful, causing fever and some- 
times death. This species is commonly found in Hwanghae- 
do, Py8ngan-namdo, P'ySngan-pukto, Hamgydng-namdo, and 
Hamgydng-pukto (Machida and Aoyama, 1928). The scorpion 


1: a present in Manchuria, China, and Formosa (Kishida, 
ds 
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Chapter XI. OTHER ANIMALS OF 
MEDICAL IMPORTANCE 


1. MOLLUSCA AND CRUSTACEA 
A. Mollusca. 


Snails of various species are medically important 
Since they are obligatory intermediate hosts of several para- 
Sitic flukes infecting man. Paragonimus westermani, one of 
the most important human parasites in Korea, cannot com- 
plete its .life cycle without the presence of certain species of 
Thiaridae (Melanidae) snails. These snails are found through- 
out Korea with the exception of the northern part of Ham - 
gyong-namdo and Hamgyong-pukto (Miyanaga, 1938). 


Von Martens recorded fifteen species and three sub- 
species of these snails from Korea, but Miyanaga (1938) re- 
classified them as follows: 
I. Cancellata group 


1. Semisulcospira gottschei (v. Martens) 


Syn. nodiperda (v. Martens) 
OUTS connectens (v. Mar- 
ns). , 2 


_* 2. Semisulcospira coreana (v. Martens) 


Syn. graniperda (v. Martens) 
multisculpta (v. Martens) 
succincta (v. Martens) 
nodiperda quinaris (v. Martens) 


multicincta (v. Martens) 
3. Semisulcospira forticosta (v. Martens) 


Syn. tegulata (v. Martens) 
extensa (v. Martens) 
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4. Semi sulcospira paucicincta (v.Martens) 
5. Semisulcospira nodifila (v. Martens) 


Syn. ovulum (v. Martens) 
globus (v. Martens) 


Il. Libertina group 
6. Semisulcospira libertina (Gould) 


S. gottschei and §. nodifila are found in central and 
western Korea and the mountainous regions of Kangwon-do; 
S. coreana in central Korea and Chdlla-do; S. forticosta in 
southern and central Korea and along the ‘western coastal 
region; S. libertina in the southern coastal areas; and S. 
paucicincta along the valley of Yalu River (Miyanaga, 1938). 


By experimental examination 8. libertina, forticosta, 
pauicicincta, and gottschei are found to be intermediate hosts 
of Paragonimus westermani, | and their distribution coincides 
with that of paragonimiasis in Korea (Kobayashi, 1928). Some 
species of tiarid snails have also been reported as an inter- 
mediate host of the liver fluke, Clonorchis sinensis, from 
other parts of the world (tuberculata in the Tonkin Delta, can 
cellata in China). 5S. libertina also serves as the first ‘inter- 


mediate host of Metagonimus yokogawai. 


Various species of the genus Lymnaea serve as inter 
mediate host of Clonorchis sinensis. In Korea three species 
have been reported, viz., L. pervia, L. coreana, and L. ovata, 
Bulimus striatulus japonicus which also serves as the first 
intermediate host of C.sinensis is present in various parts 
of Korea wherever fluke patients are found (Kobayashi, 1924). 
Another species of Bulimus, B. kiusiuensis Hirase, is found 
in Korea but its role as intermediate host of the liver fluke is 
not ascertained Ghiba, 1933). 


B. Crustacea. 


Certain species of crayfishes and crabs serve as the 
second intermediate host of the lung-fluke, Paragonimus 
rmani. In Korea, the crayfishes, Cambaroides similis 
(Koebel) and C. dauricus, were found with encysted larvae of 
the fluke where tiarid snails were present. Generally, the 
crayfish prefers springs or narrow clear streams while the 
snails inhabit in slowly moving water with much vegetation at 
- the bottom. Oftentimes they are both found in the same place, 
a then the crayfish is also infested with the cysts of the 
juke . 
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Kobayashi (1918) showed the following infection rate | ae 


“with the lung fluke in the crayfish collected from various 
localities in Korea: ae 
TABLE 15, LUNG FLUKE INFECTION RATE IN CRAYFISH | a 
FROM VARIOUS LOCALITIES IN KOREA. | 2 

a Locality Crayfish Infested | percent | ge 


examined] crayfis 
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-Ky®nggi-do Province: 
-. Kanghwa-Gun, Soung-yang-i,I.. 
Kanghwa-Gun, Soung-hyang-i, II.. 
Kanghwa-Gun, Kuk-wha-i, 1 ..... 18 
Kanghwa-Gun, Kuk-wha-i, Il ..... 6 
Kanghwa-Gun, Hato-ri .ecsseeeese!’ 
Changdan-Gun, I @eeeveeeeeereeeneo0 
Changdan-Gun, su Chasvadececeoenes 
Changdan-Gun, Oc tuaeh én coeur’ 
Sihung- Gun, I @eeseeeeeeotaeeoeoe ee eee 
Sihung - Sal LE cdigS vies oc bdbaees sae 
Suwon- Gun, Wi-wang-i-cesccorsesce 
Chélla-pukto Province: 
Puan-Gun, Kai-am-tong .oeseceeee 
Puan-Gun, Chan-sSou-tong «-eseces 
Puan-Gun, Myo-am-i eoveeereeses 
Puan-Gun, Pong-oun-tong «oeeeses 
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Since the Romanization used by Kobayashiis neither Japanese nor = 
Korean, the places cannot be definitely located. Rn ies 
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The crabs, Sesarma dehaani and Eriocheir japonicus 
are also found infested with the cysts of the fluke in Korea | 
(Kobayashi, 1933). E. japonicus inhabits all waters near the | 
sea (rice fields, ponds, streams, etc.). Since the snails usu- 
ally occur in streams, the stream crabs arefound to be much — 
more infested. The crabs hatch in the spring, migrate up- 
stream in March andApril and downstream in the late summer 
and fall, where they are caught for human consumption (Koba- 


yashi, 1928). 


In Sesarma dehaani the encysted metacercariae were 
mostly found in the liver while in Eriocheir japonicus they 
were present primarily in the gills, muscles, and hypodermis. 


Moriyasu (Kobayashi, 1918) examined 1,005 Erio- 
cheir japonicus captured from Kanghwa County, Kyonggi-do 
and found 179 (or 29.2 per cent) infected with fluke. Kobaya- 
shi (1918) examined 101 crabs from the same area and found 
13 infested. In some localities the infection rate is as high as 
64.3 per cent. . 


4. FISHES 


: Certain species of fresh-water fishes serve as the 
second intermediate host of the liver fluke, Clonorchis sinen- 
Sis, and the Yokogawa's fluke, Metagonimus yokogawai, both 
of which are endemic in Korea. he following species of 
cyprinoid fishes have been found to be infected by the encysted 


larvae of Clonorchis sinensis (Kobayashi, 1924, 1928): 


Pseudorasbora parva 


Locality: Dok-do, Yongdingp'o, KyOnggi-do, 
Nonsan, and Ch'ungch'ong-namdo, 


Sarcocheilichthys morii 
Locality: Hamp! yong, Chdélla-namdo 
Sarcocheilichthys kobayashii 
Locality: Korea 
| Acanthorhodeus gracilis 
Locality: Hamp! yong 
Abbottina psegma 
Locality: Hamp'yong 
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Leucogobio striatus” 


Locality:  Y€ngdtingp'o ~ : , Hae 
Paraplecus eigenmanni 

Locality: I-ri 
Leucogobio sp. 

Locality: I-ri 


Poisonous and venomous fish are not of particular 
importance in Korea although a few species are found in 
Korean waters. 


3. POISONOUS SNAKES 


Poisonous snakes,which are a hazard in tropical and 
subtropical regions,are oflittle medical importance in Korea. 
Maki (1931) listed 12 species and subspecies of snakes from 
Korea, viz.: Natrix vibakari ruthveni, N. tigrina lateralis 
Zamenis spinalis, Elaphe laphe rufodorsata, Elaphe taeniura, 
Elaphe schrenckii, Elaphe dione, Dinodon rufozoratum, Pela- 

mydrus platurus, Vipera berus sachalinensis, Agkistrod on 
halys brevicaudus, and Agkistrodon halys intermedius. Only 
the last four are poisonous. | 


Pelamydrus platurus is a sea snake. It is widely 
distributed in tropical waters and is found as far north as 
_ in Possiet Bay near the Korean boundary. The snake is © 

about 700 to 900 mm. long and is extremely variable in color. 
There is usually a black vertebral stripe, sinuous in outline 
or broken up posteriorly into spots.. The sides and belly are 
yellow. 


The viper, Vipera berus sachalinensis, has a total 
length of about 600 mm., very rarely exceeds 700 mm. It is 
tawny-olive, with a brownish black, very distinct zigzag band 
along the middle of its back and tail, and a series of obscure 
alternating lateral spots. The top of the head is brownish 
black,chin and throat yellowish, mottled with dark slate color ; 
whole underside uniformly slate black and each ventral nar- 
rowly edged with pale olive. This subspecies has been re- 
corded from Saghalien, Siberia, and Korea while the typical 
China. is widely distributed from western Europe to eastern 

ina 


The pit viper, Agkistrodon halys (= A. blomhoffii), is 


a rather short and thick snake less than 2 feetlong and is light 
gray with a series of large, more or less alternating darker 
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gray blotches extending either side of the dorsum. The head = 
is light gray above and darker on the side with a conspicuous a 
narrow light stripe. The belly is gray and very densely mot- 
tled with blackish gray. The disposition of this snake varies | 
with the individuals. Some can hardly be induced to fight ~ 
while others are reported to be extremely savage. It has “| 
been observed that when disturbed it vibrates the tail and 
flattens the body. Its venom is hemotoxic. The pit viper is 
widely distributed in northern China, Manchuria, Japan, and 
Korea. According to Maki (1931), the species 1S very 
common in Korea from north to south’’. Some authors di- 
vided this species into several subspecies of which A. halys 
brevicaudus and A. halys intermedius are reported from ae 
Korea (Maki, 1931). 


4, MAMMALS 


Rats are of medical importance as reservoirs of 

plague and murine typhus. Several species of the genus Rat- 

=f tus have been reported from Korea. Nakamura and Kobaya- 

shi (1935) reported that from October 1933 to January 1935, 

1,251 house rats were captured from Seoul. Of these,1,113 

were R. norvegicus norvegicus (= R. norvegicus hibernicus), 

123 were R. rattus alexandrinus, and 15 were R. rattus rattus. 

One hundred and ten were collected from Inch’Sn and all were 
R. norvegicus norvegicus. : 


In 19387 Nagahana (1937) reported 5,059 rats collect- . 
ed from all over Korea, the majority of which were Rattus — 
es norvegicus norvegicus. R. rattus alexandrinus were also 

: collected. ‘The Norvegian rat has a wide distribution in this 

- country whereas alexandrinus was found only in the southern 

-  partof the peninsula. The distribution of this collection is 

x Shown in table 16. It is noted that no R. rattus rattus was 
- _ eollected in this series. 


Dogs and cats and many other animals serve as res- 

-_ ervoir hosts of Clonorchis sinensis in the endemic areas 

_ of clonorchiasis. Kobayashi (1924) found approximately 150 

“ specimens of the liver fluke in a kolinsky, Lutreola sibiricus, 

7! captured near Seoul, indicating a new host of the fluke ~ 
naturally infected. 
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TABLE 16. DISTRIBUTION OF RATS COLLECTED 
BY NAGAHANA IN KOREA IN 1937. 


Rattus norvegicus | Rattus rattus 


Locality Total norvegicus 
(=R. n. hibernicus) | alexandrinus 


af Kydngson ..sse. 0 
Unp'yongmyon.. 0 
PERE AS civic «ob c's 13 
Taejon eeerveseoe 1 
KWangjucaccacecs pe 
PEUIOL! o<s-ecees's 16 
MOKp '0 ...ecccee 21 
TOU id buae'es see D 
PDA eiececeuee 26 
DAPIWON ».<xciiee 0 
Ptydngyang..... 0 
Chinnamp’o ....i : @) 
SOT <4 csce a 0 5 
Sintiju eoeeeveee08@ @) 

. Ch'drwon ..cece 0 

Pee SAD «5's cs. oo 0 
Hamhiing ....s0. 0 } 
NC iiss ces ee 0 
CPeOUe Isls aes so @) 
Total Bein 8008 | 4,974 85 
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80 


= 


Yellow 


Sea 


PROVINCIAL DIVISION OF KOREA 


Korean 
Romanization 


Hamgyong-=pukto 
ong=namdo 
P 'yongan=pukto 
P'yongan=namdo 
Hwanghae-do 
Kangwon-=do 
iyngei do 
Ch'ungch'ong=pukto 
Ch'ungch' ong-namdo 
Kyongsang-pukto 
Kyongsang-namdo 
Cholla-=pukto 
Chdélla-namdo 


81 


hlenchuria 


Japan Sea 


Japanese 
Romanization 


Kanky6-hokud6 
Kanky6-nand6 
Heian-hokuds 
Heian-nands 
KSkai-ds 
Ko6gen-d6 
Keiki-ds 
Chiisei-hokuds 
Chusei-nands 
Keishd-hokudd 
Keishd-nands 
Zenra-hokudd 
Zenra -nands6 


LIST OF LOCALITIES IN 
KOREAN AND JAPANESE ROMANIZATION 


Korean Japanese Latitude Longitude 
Romanization Romanization 1 ee es RE a Tie 

Amnok-Kang (Yalu River) Oryokko 

Anak Angaku 

Anby6on Ampen 39'02 127'32 
Andong Anto 36'34 128'44 
Anju Anshu 39136 125' 40 
Asan Gazan 36152 126'58 
Chaeryong Sainei 38'24 125'38 
Changdan Chotan 37 '56 126'46 
Changhung Chokd 34 '40 126'54 
Changja-San Chojusan 38 '28 127'26 
Changjin Choshin 40 54 127'10 
Ch'angnydng Shonei uO ae 128 '30 
Ch'angséng Shojo 40 80 125 02 
Changsu Chosui 35'38 127'32 
Changwon Shdgen 3516 128 '38 
Changyon Chden 38'16 125 '06 
Chasong Jijs 41'28 126 38 
Chech 'Sn Teisen 37 '08 128 '12 
Cheju | Saishu 33 BO 126 '32 
Cheju-Do (Quelpart) Saishu-to 33'24 126 '34 
Chilgok ; Shikkoku 35'56 128 '33 
Chinch'on Chinsen 36'52 127 '26 
Chinhae-Man Chinkaiwan 36°02 128 '34 
Chinnamp'o Chinnampo 38'44 125 '24 


B2 


Korean 


~Romanization © 


* Chinju 
Chinwi 
_Chinyéng 
Ch 'Snan 
Ch'Sngdo 
Ch 'Sngjin 
Chongju 
Ch'ongju 
Chéngp'yong 
Chongson 
Ch'dngsong 
ChongsSng 
Chongiip 
Chi ongyang 
Ch tongyang-ni 
Chonju 
Ch 'Orwon 
~ Ch'osan 
Chtunch'6n 
Chunghwa 
Ch ‘ungju 
Dok-do 


Hadong 
Haeju 
Haenam 
Haman 
Hamhung 
Hamp'yong 


Hamyang 


Japanese 


Romanization 


Shinshu 
Shini 
Shinei 
Tenan 
Seidd 
Seishin 
Teisht 
Seishu 
Teihei 
Seizen 
Seishd 
Shojo 
Seiyu 
Seiyo 
Seiryori 
Zensht 
Tetsugen 
Sozan 
Shunsen 
Chtiwa 
Chisht 


Tokutd 
(Tokuson) 


Katd 
Kaishu 
Kainan 
Kanan 
Kanko 
Kampei 


Kanyd 
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Latitude 
(N.) 


3512 
37 06 
35 18 
36 48 
35 88 
41 46 
39 42 
36 38 
39 48 
37 '22 
36 26 
42 45 
35 '34 
36 26 
37 34 
35 48 
38 14 
40 '50 
37 52 
38 52 
36 58 


37 '34 
35'04 
38'02 
34134 
35'14 
39154 
35'04 
35 '30 


Longitude 
x 


&.) 
128104 
127 106 
128 '44 
12710 
128 42 
129'49 “ 
125 12 
127 80 
127 82 
128 40 
129'04 
129 '45 
126'52 
126 48 
127 03 
127'08 
12712 
125'48 
127 44 
125 48 
127'56 


127 '00 
127'44 
125'42 
126 '36 
128 '26 
127 '32 
126 '30 
127144 


Korean Japanese Latitude o Longitude 
(N.) (.) 


Romanization Romanization 

Banueang (River) Kanko 

Hoengsong Ojo 37'30 x  127'59 
Hoerydng Kainei 42'25 x 129'49 
Hoeyang Waiyd 38142 x 127'36 
Hongsong Kojo 36'36 x ~127'40 
Hongwon Kogen 40'02 x  127'58 
Huch' ang Kosho 41124 x 127'04 
Huich'on Kisen 40'10 x 126'16 
Hwach'6n Kasen 38'06 x 127'42 
Hwangju Koshu 38'40 x 125'46 
Hyopch! on KyOsen 35°S4 x - 128730 
Ich' Sn Risen S716. x AO7'28 
Ichton Isen | 38'30 x 126'54 
Iksan Ekizan 36°00 x’. 12704 
Inch' dn (Chemulpo) Jinsen 37'28 x 126'38 
Inje Rintei 38°04 x. .128'10 
I-ri : Ri-ri 35556 x 126'56 
Kaech'dn Kaisen 3940 x «1258 
Kaesong Kaijo 37 SS: x 868 
Kangdok : Kotoku 34'20 x 126'46 
Kangdong Koto 39:08 x 126 '40 
Kanggyong Kokei 36'10 x. 12702 
Kanggye Kokai 4058 x 126'36 
Kanghwa Koka - 87'44 x 12680 
Kangjin KOshin 34438 x 12646 
Kangnung _ Koryd 37'44 x 128'54 
Kangso Kosei 3858 x 125'28 
Kapsan Kozan 41'06 x — 128'18 
Ka-San Kazan 36'02 x 128134 


G4 


Korean 


Romanization 


Kilchu 
Koch'tang i 
Koch ‘ang 
Koesan 
Kohung 
Kongju 
Kosong 
Kosong 
Koyang 
Kumch 6h 
Kum-Gang (River) 
Kumhae 
Kumje 
Kumhwa 
Kump! fe) 
Kumsan 
Kunsan 

Kurye 
Kwangju 
Kyeryong-san 
Kyonghting 
Kyongiu 
KySngsan 
Kyongsong (Seoul) 
Ky®ngsong 

Pe eton 
Maengsan 
Masan 


Miryang 


Japanese 


Romanization 


Kissht 
Kosho 
Kyoshd 
Kaizan 
Koko 
Koshu 
Kojo 
Kojo 
Koy5 
Kinsen 
Kin-KS 
Kinkai 
Kintei 
Kinka 
Kimpo 
Kinzan 
Gunzan 
Kyurei 
Kdsht 
Keiryusan 
Keiko 
~eishu 
Keizan 
Keij6 
Ky5j5 
Keigen 
Mosan 
Masan 


Mitsuy5 
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Latitude 
iS eae 


40'58 
35 '26 
35 '42 
36 '48 
3436 
36 '28 
38 '40 
34'58 
37 '42 
38 '10 


35 14 
35 '48 
38 18 
37'38 
36 06 
36' 00 
35 '12 
37'28 
34°52 
42'35 
35 '50 
35'48 
37'34 
37'34 
39100 
39'40 
35'12 
35130 


Longitude 


ee 


129'20 
126'42 
127'54 
127'48 
127'18 
127'08 
128'18 
128'20 
126'54 
126 '28 


128 '52 
126 '52 
127 '28 
126'42 
127'30 
126'42 
127'28 
127'10 
128 '36 
130 '30 
129'12 
128'44 
127'00 
127'00 
127 '30 
126'30 
128'34 
128' 46 


Korean 
Romanization 


Mokp'o 
Muan 
Muju 
Mumch'! on 
Mun'gydng 
Myobang-San 
Najin 
Naju 
Naktong-Gang 
Namhae 
Namp'ydng 
Namwon 
Nanam 
Nonsan 
Noryangjin 
Okch'dn 
Ongjin 
Ptaju 
Pakch ton 
P ‘ohang 
Pongsan 
Poryong 
Posong 
Potin 
Puan — 
Pukch' dng 
P tungsan 
Puryong 


Pusan 


/ 


Japanese 


Romanization 


Moppo 
Muan 
Moshu 
Bunsen 
Bunkei 
Myobansan 
Rashin 
Rashu 
Rakut5k5 
Nankai 
Nampei 
Nangen 
Ranan 
Ronzan 
Rory5shin 
Yokusen 
Oshin 
Hashu 
Hakusen 
Hoko 
HSdsan 
Honei 
Hojs 
Hoon 
Fuan 


Hokusei 


Latitude 


ce eee 


34148 
34158 
41122 
39118 
36144 
35 136 
42°10 
35'02 


34 '50 
35'02 
35'24 
41142 
36 12 
37'30 
36'18 
37'56 
37'50 
39144. 
36'02 
38'30 
36124 
34'46 
36'28 
35'44 
40'14 
40148 
41102 
35'06 


Longitude 
ates 


126 42 
126 28 
127 '06 
127'18 
128 '06 
128134 
13015 
126 '44 


127154 
126'50 
127 '22 
129'41 
127 04 
126'56 
127!34 
125 122 
126 '50 
125'34 
129'52 
125'50 
126134 
127'04 
127'42 
126'44 
12818 
128'10 
128'24 
129'02 


Korean 


omanization 


f 


Puyo 

P 'yOngch tang 
Pt ySnggang 
PySngwon 
P'ydngyang 
Sach'dn 
Sangju 
Sariwén 
Sech'on 
Sihting 
Sinwiju 
Sobaek-San 
sdch! &n 
Sogwang-Sa 
sohting 
Sohch Sn 
Sohgch' dn 
Songhwa 
Songjin 
Sonsan 
Sorok-Do 
Sdsan 

Suan 

Sunch ‘ang 
Suwon 


Taedong 


Taedong-Gang (River) 


Taegu 


Taejon 


Japanese 


Romanization 


Fuyo 
Heisho 
Heiko 
Heigen 
Heijo 
Shisen 
Shodsht 
Shariin 
Saisen 
Shiko 
Shingisht 
Shohakusan 
Josen 
Shakuoji 
Zuiko 
Sensen 
Seisen 
Shoka 
Joshin 
zensan 
Sorokuto 
Zuisan 
Suian 
Junsho 
Suigen 
Daido 
Daiddko 
Taikyu 


Taiden 
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Latitude. 
(N ) 


36 16 
37 122 
38 24 
40 88 
39 O01 
35 04 
36 '24 
38 30 


37 '26 
40 06 
40 '20 


36104 — 


36158 
38 28 
39 48 
3916 
38 22 
40 40 
36'14 
3430 
36 46 
38 42 
35 B2 
37'16 
38'58 


35'52 
36'20 


Longitude 
Gai 


126 '54 


128 '24 


127'18 
126 '50 
125 '44 
128 06 
128 '10 
125 '44 


126'54 
124124 
126 '54 
126'42 © 
129112 
126 '10 
124'54 
126 12 
128'08 
1292 
12818 
127'09 
126°26 
126 '22 
127'08 
127 01 
125'40 


128'36 
127 26 


s 


Korean 
Romanization 


Talsdng 
Tanch'on 
Tangjin - 
Tanyang 
Tdker on 
Tongnae 
Tongyong 
Tuman-Gang (Tumen River) 
Uiju 

UirySng 
Gisong 

Ulchin 
Ullung-Do (Dagelet) 
Uilyul 

Ulsan 

Unggi 
Unp'yéngmydn 
Unsan 
Wiwon 

Wonju 
Wonsan 
Yangdok 
Yanggu 
Yangju 
Yangsan 

Yoju 

Yonan 
YSngam 


Yongamp'o 


Japanese 


Romanization 


Tatsujd 
Tansen 
TOshin 
Tanyo 
Tokusen 
Torai 
Toei 
Tomanko 
Gishu 
Ginei 
Gijo 
Ucchin 
Utsury0-to - 
Inritsu 
Urusan 
Yuki 
Onheimen 
Unzan 
Igen 
Genshu 
Genzan 
Yotoku 
Yoko 


Ryosan 


Reishi 


Enan 


Reigan 


Rytgampo 
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“Latitude 
ip ee 


35140 x 
40'28 x 
3654 x 
36156 x 
39'46 x 
ob 2 
34150 x 


40912 x 
Spo ss 
36'22 x 
37*00 =x 
37°30 °x 
3880 x 
35'34 x 
42'20 x 
37'34 x 
39'58 x 
40'54 x 
oy ail eae 
39410 x 
3910 x 
38'06 x 
3745 x 
35'20 x 
37 20.- x 
37-04% 
34 48 xx 
3956 x 


Longitude 


ia 


128'30 
128 '54 
126 '38 
128 20 
126'18 
129'05 
128' 26 


124'32 
128'16 
128'42 
129'30 
130'52 
125 '12 
129'20 
130'20 
127'00 
125'48 
126'04 
127'56 
127 '26 
126 '54 
128'00 
127 '06 
129 02 
127'38 
126'10 
126 42 
124'22 


Korean Japanese’ Latitude Longitude 


Romanization Romanization _W.) ~ _&) _ 
Yongch' Sn Eisen 35158 x 128156 
Yongdong Eidd 3610 x 12746 
Yongdtingp'o Eitdnd 37131 x 126154 
Yonggwang Reiko 35916. x:..- 126180 
Yong ‘il Geijitsu 36102 x 129126 
Yongin Ryujin S718 x ALSLIOF 
} YOngju Eisht 36'50 x 128'38 
Yongsan Ryusan 3780 x — 126'50 
Yongwol Neietsu 3710 x: + 42828 
Yongwsn Neien 39150 x 126132 
_Yongyang Eiyo 36'40 x 129106 
Yonsan Renzan 3612 x 127114 
Ydsu Reisui 3444 x 127144 
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